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I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
0242-A Evaporator Feed Characterization Project - Statement of Work" -
WHC-SOW-91-0002. This data is an accurate representation of the data
generated/ for they requeatted laboratory analyses performed.

S ^ 2-
D e

Evaporator Project Manager

tify that this data package
Data Packaging Procedure
contains the data generated

on this sample.

Date
Records Management Specialist
Data Coordinator

I have reviewed this report and certify that this data package meets the
requirements of 'quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site • - WHC-SO-CP-QAPP-002, unless superseded by the Statement of
Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory

W,	 analyses performed on this sample based on the QA Review Process. This Data
Package has been reviewed by the Laboratory QA Officer or designee.

;T

L. P. Markvel 
o	

Date
Laboratory Q.A. Officer

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager's designee as
verified by the following signature.

`-ni 6Zez::^(_y-i6 - q
M. A. Bell	 Date
Manager
Processing and Analytical Laboratories

`"	 3

I have reviewed the compiled report and cer
meets the document standards of the RCRA
LO-150-151. This data package is complete and
from the requested laboratory analysis performed

`L. R. Webb
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANIC CASE NARRATIVE

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

1. TK-102-AW (referred to as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

2. TK-106-AW (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

'711	 3.	 TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma

a.	 (ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results, were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc Zn

loft ^' S
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Metals (AAS)

Arsenic
	

As
Selenium
	

Se
Mercury
	

Hg

Conventionals (IC)

Fluoride
	

F
Chloride
	

Cl

Nitrite
	

NO2
Nitrate
	

NO3
Phosphate
	

PO4
Sulfate
	

SO4

Conventional (Specified Methods)

Total Organic Carbon 	 TOC
Total Inorganic Carbon 	 TIC
Cyanide	 CN
Hydroxide	 OH
Ph
Specific Gravity	 SpG
Differential Scanning Calorimetry DSC

The analysis of the samples for Cyanide, Total Ammonia, Total Inorganic Carbon
(TIC), Specific Gravity, and Differential Scanning Calorimetry (DSC) were
performed using methods traceable to ASTM or EPA. All other analytes were
determined based on EPA SW-846 methods or current approved WHC golden rod
procedures.

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the
applicability of the methods to these complex matrices of samples from the
evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within 75 to 15% and the Relative Percent Difference
(RPO) must not exceed t 20X.

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPO of t 20%.

3. A blank must be run for each batch or for every 20 samples.

^^^	 9 S/yL

J. H. Tillman, Manager
Inorganic Chemistry PAL
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 106AW:

r^
(1) In a few cases, the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often

r^	 signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

01
(2) Instrument Detection Limits (IDL). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

loft
-.. 5a2
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Analvte	 Detection Limit (ppm)

	

Required	 Actual

Arsenic (As)	 .5	 .005
Cyanide (CN)	 .10	 .010
Mercury (Hg)	 .20	 .002
Ammonia (NH4)	 500	 .100
Hydroxide (OH-)	 1700	 17.000
Selenium (Se)	 1	 .005
Total Inorganic Carbon (TIC)	 5000	 5.000
Total Organic Carbon (TOC) 	 500	 5.500
Fluoride (F)	 6000	 .090
Nitrate (NO3)	 5000	 .240
Chloride (Cl)	 4000	 .040
Nitrite (NO2)	 5000	 .180
Phosphate (PO4)	 10000	 .130
Sulfate (SO4)	 10000	 .130

r^	 Aluminum (Al)	 50	 .075
Barium (Ba)	 2	 .003
Cadmium (Cd)	 1	 .004
Chromium (Cr)	 5	 .004
Iron (Fe)	 10	 .007
Lead (Pb)	 5	 .030
Magnesium (Mg)	 1	 .0001
Manganese (Mn)	 2	 .001
Silver (Ag)	 5	 .018
Sodium (Na)	 60	 .048
Zinc (Zn)	 2	 .002

Detection limits for the analytes required in the Statement of Work are
listed for each set of samples. These instrument detection limits vary
according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990,
and references the document, "Detection Limit Package, Appendix B" for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed reco mmended
EPA protocol.

Q	 f 2

J. H. Tillman, anager
Inorganic Che stry PAL
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Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for sample

R949.

Radionuclide DL uC i

C-14 4.5x10
Pu-239 7.0x10-3
Am-241 1.1x102
Tc-99 4.1x10

.2

I-129 5.4402
Sr-90 3.7x10'3
Se-79 5.3x10-3
H-3 3.2x103

Total U 6.540'3 g 
Co-60 1.0x10"
Cs-134 9.0x10'0
Cs-137 1.2x10'
Ce-144 8.4x10"
Eu-154 2.7x10''
Eu-155 1.9x10''

r^ Nb-94 8.0x10'0
Ra-226* 2.3x10'1
Ru-106 1.3x10'2

^. Sn-113 9.0x10'0

*Based on the gamma peak of daughter Bi-204

., The gamma limits are based on the background spectrum of the Ge detector which
" was used for counting of the above mentioned sample.	 The data reduction of

cr the background gamma spectrum was done under the same parameters (sample size,
sample geometry, and counting time) as used for the sample. 	 Note that the

limits will change in the sample depending on the presence of other
radionuclides, their gamma-ray energies, 	 intensities,	 and their levels of

activity.

. 5.3.1
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

IUJ:11^t*T; i

Problems encountered:

A Non-Conformance Report (NCR) was generated for three samples from Tank
103AP. The samples involved were 3AP891-1, 3AP891-2 and 3AP891-3. Sample
3AP891-1 and 3AP891-2 were received into the laboratory with the custody seal
improperly attached. The client reviewed these sample containers and granted
permission to proceed with the analysis for 3AP891-1 and 3AP891-2 because the
custody seals were over the locking pin, indicating sample integrity was
preserved. Sample 3AP891-3 was resampled and replaced by Sample 3AP1191-1.
This sample was analyzed for the parameters stated. Please reference NCR

.,	 #B06110, dated September 19, 1991. In addition, the custody seal for Sample
3AP891-1 (R933) was not on properly. This sample was approved for analysis
after consideration and review by the client.

3APRCOMP (R949)

A spike was not run for Tritium in this sample for no apparent reason.
R.

	

	

Method LA-220-102 was approved according to the SOW but method
LA-220-101 was used for the analysis of samples for Sr 90. Method LA-220-101
is specific to liquid samples and was applicable to the samples within this
project. Method LA-220-102 is specific to Sr 90 analysis of solid samples.
Both methods should have been identified and approved for use in the analysis
of these samples.

Cs^

No spike was run for TC 99 for this sample. The data on the back of the
card for Sr 90 analysis is the raw data taken from the instrument printout.

Gamma Energy Analysis

Except for Cs 137, Cs 134 and Eu 155, the raw data was not transcribed
to the appropriate cards. The results which appear on page 17 are correct and
were verified from the raw data.

The Relative Percent Difference (RPD) for Se 79 and C 14 were outside of
the control limit of t25%.

5.4
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Alpha Energy Analysis

The Alpha Energy Analysis (AEA) Isotopes and Co 60 were requested, after
sample receipt, by the client and analyzed by the laboratory. The results are
listed on page 17.

9^r ^ z

John Tillman, Manager
Inorganic Chemistry

5.5
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W Westinghouse	
Internal

Hanford Company	 Memo

From:	 Office of Sample Management 	 16500-90-09(
Phone:	 3-3869 MO-346/20OW T6-08
Dale:	 November 26, 1990
Subject	 RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

To:	 T. D. BlankenshipR1-62

cc: J. D. BriggsyÔ
LL
	T6-14

J. A. Eacker	 Iii-51
D. L. llalgren	 R1-51
J. H. KessnerP	16-08
1. J. Kosiancic	 SO-61
C. R. Stroup	 T6-07
RLW File/ 1_0

i\

Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements," dated September 10, 1990.

^> The referenced Internal Memo requests information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farmand
Evaporator operations. Specific comments and suggestions for each have been

i	 prepared along with information on suggested minimum quantitation limits
(MQLS) for the needed analyses and recommended reporting . formats. With the

exception of Nb94 , all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinaLe with times of high sample

_	 throughput in the laboratory (e.g., single shell tank sampling).

^r̂ 	 The discussions that follow are based on the assumption that the laboratory
will be performing "standard" regulatory type analysis. Analysis MQLS are

tr	 based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WNC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This
information j is summarized in the following attached tables:

Table 1	 MQLS for Inorganic Analysis
Table 2	 MQLS for Radionuclide Analysis
Table 3	 MQLS for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
Table 4	 Sample Turnaround Times
Table 5	 Result Reporting/Validation
Table 6	 Validation Criteria - Generic Data Quality Objectives

(DQUS)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program's Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assure

. 5.6
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r,	 T. D. Blankenship	 16500-90-090

Page 2
November 26, 1990

compliance. While it is expected that in most cases specific needs will be
more stringent, if less stringent requirements are appropriate, these should
also be defined in the WAP. This could significantly reduce analytical costs

and turnaround times.

hara iieriration of Waste Streams Discharged-,to QQuble Shell Tanks (er STs :

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications (processing parameters), and determination of composition for
regulatory based designation of the waste (hazardous waste designation).
Processing parameter based analysis will be equivalent to current practice and
should be predefined using laboratory "routine set" analysis. The analysis
will be performed under the quality assurance requirements of NqA-1 with
typical result turnarounds of 1 to S days. Results will be available via the
laboratory reporting system (LCCS).

Analysis of the samples to meet the needs for hazardous waste designation will
"	 require more stringent quality assurance than for processing parameters.

Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. if
processing parameter analysis results show a component to significantly exceed

~^	 a hazardous waste designation limit (e.g.. a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

QST Character nation Analysis:
01

All of these analyses will be required to be performed to hazardous waste
designation protocols. Currently, no analytical capacity exists to perform
Nb analysis. This long lived (240 y) beta emitter is not expected to be
present in significant quantities and will require dirvelopment efforts to
analyze for. Addition of total beta (TD) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Puna at the 222-Laboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow correction
for overall yield in the procedure. Fort expected samples, Pu as activity
will be only a small fraction of the Pu	 activity and may be approximated
using isotopic ratios based on historical irradiated uranium processing.

r

__. 5.7
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T. D. Blankenship	 16500-90-0901

Page 3
November 26, 1990	 1

Samples hating greater than normal Pu 236 (e.g., associated with previous
irradiated thorium processing) %ctivity will be detectable using the current

procedures. In these cases, Pu2m activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass

spectral analysis.

Analysis of Samples for the 247-A v oor tor:

All analyses identified in the Internal Memo appear to be for hazardous waste
designation needs. It should be noted that analysis of the vent stack will
require the installation of specialized gas sampling equipment.

General Comments:

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and loxicity Characteristic

.^	 Leaching Procedure (TCLP). If these analyses have not been assessed for
inclusion in the requested analysis, it is recommended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories (PNL). This will
require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.

Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic

capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$2000 per analysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analyses
of concern are already included in the analysis requests.

5.8
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T. D. Blankenship	 16500-90-090
Page 4
November 26, 1990

If you need any additional information or have any questions, please call me
on 3-3869.'

R. L. Weiss, Principal Scientist
Office of Sample Management

jmd

Attachments - 7

CONCURRENCE:
r.

Date
R. Stroup, Manager

Analytic al LAboratories

/	 Date 1/	 ^9
J.	 riggs, Manager
22	 Analytical Laborato Complex

o^

I
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TABLE 1
RECOMMENOED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

Analvte	 H?g5,-al t Low alt	 ate	 Hiah-5-alt O Salk
,Lcui or	 Liguid 0 cuid
Solig,/Slurry	 SO id/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al 50 0.5 As 20 0.2
Oa 2 0.02 Di 100 0.5
0 20 0.05 Cd 2 0.02
Ca o.2 0.002 Ce 100 1
Cr 5 0.05 Co 20 0.2
Cu 20 0.2 Eu 2 0.02
Fe 10 0.01 La 20 0.2
Pb 30 0.3 Li 3 0.03
Mg 0.1 0.001 Mn 2 0.0 2
Hg 5 0.05 MO 5 0.05
Nd 250 2.5 Ni 20 0.2
P 50 0.5 K 250 2 .5
Sm 200 2 Se 100 1
Si 100 0.5 Ag 30 0.3
Na 60 0.6 Sr 2 0.02
S 60 0.6 Ta 50 0.5
Th 20 0.2 Sn 2 0.02
Ti 30 0.06 W 200 0.5
U 1500 15 Zn 2 0.02
Zr 00 0.1

Analyzed by Specific Atomic Absorption Techniques

As 5 0.05 Hg 3 0.03
Se 5 0.05

Anion Analysis by DIONEX

F 6000 10 Cl	 4000 5
NO3 20000 10 NO2	 20000 10
PO4 10000 10 SO4	 10000 10

Specific Analysis

CO3 5000 50 TOC(carbon) 5000 50
CN 0.1 0.01 NHI. 	5000 50
U 100 1 TOX(chlorine)100 10
ON 0.2 0.002 USC

Values for solids are as ug/g
Values for liquids are as ug/ml
^DSC will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening

5.10
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TABLE 2
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

Analy a	 5glid/S	 rry H 12h_5 a U Low 5k1t
Ll_quidd Li( 11 4.

,

Alpha Total 100 1 0.01
Beta Total	 :150 :1.5 0.0:15

Radionuclides Analyzed by Gamma Energy Analysis

co"	 4 4 0.04
Cs 137	 5 5 0.05
RuRh 106 	50 50 0.5

Radionucltides Analyzed by Separation with Beta Counting

H3 	75 1.5 1.5
C14	

50 0.5 0.25
Nb"
se 7°	 50 0.5 0.?5
Sr"	 150 1.5 0.015

r 1'cw	 150
1129	 900

7 .5 0.075
9 0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

23e	 t t t
-^, P^239i2co	 1500 0.5 0.005

fun 41	 100 1 0.01
Cm 

244
	 100 1 0.01

Ph

o^	 Values for solids are as pCi/g
Values for liquids are as pCi/ml

No current ;lnalysis capacity for Nb94
'Potential interferrence on l'u^a analysis from contamination in Pu 2

36
 spike

added to the analysis

r

_. 5.11
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TABLE
TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

	

•	 Ounntl arlon Limits*
uasCL 	 0n Column

	

P sttetees/Aro tort	 CAS Number	 ...•11_	 uvi'.	 lnri

98, alp ha- 8HC 319.04-6 0.05 1.7 S
99, be ca-81ic 319-AS-7 0.05 L.7 5

100, delta-aNC 319-A6-II 0.05 1.7 5

10L. gamma-AMC (LLndane) 58-99-9 0.05 1.7 S

102. Iteptaehlot 76-44.8 0.05 1.7 5

103. Aldrin 309-00-2 0.05 1.7 5

104. Iteprachlor epoxide 1024-57-3 0.05 1.7 5
105. Endosulfan 1 959-911.4 0.05 1.7 5
106. DleldrLn 60-57-L 0.LO 3.3 10
107. 4.4'-DDE 72-55-9 0.10 3.3 10

108. Endrin 72.20.8 0.10 3.3 10
109. Endosulfan II 33213-6S-9 0.10 3.3 10
110. 4.4'-DDD 72-54-4 0.10 3.3 10
111. Endosulfan sulfate 1031-07-a 0.10 3.3 10
112. 4.4'-DDT 50-29-1 0.10 3.3 10

113. Nethoxychlor 72-43.5 0.50 17.0 SO
114. Endrin ketone 53494-70-5 0.10 3.3 LO

+^^ 115. Endrin aldehyde 7421.36.3 0.10 3.3 10
116. alpha-Chlordane 5103.71-9 0.05 L.7 5

.^ 117. gwama-Chlordane 5103-74-2 0.05 1.7 5

118. Toxaphena 8001-35-2 5.0 170.0 Soo
119. Aroclor-LO16 12674-11- 2 1 .0 33.0 100
120. Aroclor-1221 11104-211-2 L.0 33.0 100
1 .71. Aroclor-1212 11141.16-5 2.0 67.0 200

-' 1.12. Aroclor-1242 53469.21-9 1.0 13.0 100

173. Aroclor-1248 12672.29-6 1.0 33.0 100

0% 124. Aroclor-1254 11097-69-L 1.0 33.0 100
125. Aroclor-1260 11096-82-5 1.0 33.0 100

+ Quantltatlon limits listed for soil/sediment are based on vet weight. The
quancltacLon llmlts calculated by Clio laboratory for soLl/sediment.
calculated on dry weLglwc baeLa as required by Clio contract. wLll be higher.

There is no differentiation between the preparation of low and medium soli
samples In this method for the analysis of Pescicldes/Aroelors.

5.12
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TABLE 3 (cant)

16500-90-090
Attachment 3
Page 2 of 4

(continued) Quant(tar.lon LL its*
Low Med. On

L)at^ So Lo_U Cot-imn

Sealvnlaellet CAS Number ur 1 1. l ir/y.r ue/Nr UL

69. Olbenzo:uran 132-64.4 LO 330 10000 (70)
70. 7.4 DLnlc ►ocoluene 121-14-2 10 330 10000 (70)
7l. Dleehylphthalace 04-66-2 LO 330 10000 (20)
72. 4-Chlorephanyl-phenyl

ether 7005-72-3 LO 330 10000 (20)
73. Fluorene 86-73-7 10 330 10000 (20)

74. 4-NLtroanLllne 100-01.6 50 1700 50000 (100)
75. 4.6-DLnlcro-2-ma thylphenol 534 . 57-L 50 1700 50000 (L00)
74. N-nLcrosodlpl%enylmLne A6.30-6 10 330 L0000 (70)
77. 4-firowophenyl-phonylecher 101 . 55-3 10 330 10000 (70)
74. Hexachlorobonzene lie-74-L 10 330 10000 (20)

79; Pentachlorephenol 87-86-5 50 1700 50000 (100)
-^-. AO. Phenanthrene 85-OL-A 10 330 10000 (70)

Al, Anzhracene 120-12.7 10 330 10000 (70)
n A7. Carbazole A6-74-8 LO 330 10000 (70)

83. OL-n-bucylphthalate 04-74-2 LO 330 10000 (20)

84. Fluoranchene 206.44.0 10 330 10000 (20)
3 85. Pyrane 129.00.0 to 330 10000 (20)

46. Mucylbenzylphthalace 85-64-1 10 330 10000 (20)
v-

87. 3.3'-OLchlocobenzLdlne 91-94-1 10 330 10000 (20)
48. Aenzo(a)anchracene 56.55-3 10 330 10000 (20)

r 89. Chrysene 218-01-9 10 330 10000 (20)
90, bls(2-Echylhexyl )phthalaee 117-81-7 LO 330 10000 (20)

;7! 91. DL-n-ocrylphchalace 117- 64-0 10 330 10000 (70)
92, eenzo(b)fluoranchene 205-99-2 10 330 10000 (20)

- 93. banzo (k)fluoranchene 207-08-9 LO 330 10000 (20)

94, eenzo(a)pyrens 50.32-6 LO 330 10000 (20)
95. Lndeno(1.2.3-cd)pyr 4ne 193-39-5 10 330 10000 (70)
96. Dlbenz(a.0 anchraceno 53-70-3 10 330 L0000 (20)
97. 8enzo(g.h.L)pe ryleno 191-24-2 LO 330 10000 (20)

e Quant : wtatlon limits listed for soLl/sedlwent are based on vet weight.	 The
quancltacLon limits caltulated by tlIe taboracory for soLl/sedlwenc.
calculated on dry weight baals as raquLrad by Cite contract, wLll be higher.

T
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TADLL• 3 (cant)

i -
TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS ( CRQL)

Ouant(rktLgn L mlt,;
Low Med. On

- La rr 2 4J Smell cn r.

^ iSleN lea AS N...brr r/ - ur/Kr u.• /Kr fool

34. Phenol 100-95-2 10 370 10000 (20)
35. bLs(2-Chloroechyl) ocher ILL-44-4 10 330 10000 (70)
36. 2-Chlorophanol 95-57.0 10 330 10000 (20)
37. 1.3-Dlchlorobenzene 541.73-1 10 330 10000 (20)
30. 1.4-Dlchlorobenzene 104-46-7 10 330 10000 (20)

39. 1.2-DLehlorobanzens 95-50-1 10 330 10000 (20)
40. 2-Methylphenol 95-40-7 10 330 10000 (20)
41. 2.2 1 -oxybls

(1-Chloropropane) e 100-60.1 10 330 10000 (20)
42`. 4-MethylphenoL 106-44-5 10 330 10000 (20)
43. N-MLtroso-dL-n- -

"` dLpropylaalne 621-64-7 10 330 10000 (20)

^.
44. Nexachloroethane 67-72.1 10 330 10000 (20)
45. Nlcrobenzene 90-95-3 10 330 10000 (20)
46. Isophorone 7A-59-1 10 330 10000 (20)

° 47. 2-Nlcrophenol 08.75.5 10 330 10000 (20)
48. 2.4-DLaethylphenol 105-67-9 10 330 10000 (20)

rv^
r

49. bLs(2-Chloroechoxy)
methane 111.91-1 10 330 10000 (20)

50 2.4-DLehlorophenol 120-83.2 10 330 10000 (20)
5L. 1.2.4-Trlchlorobenzene 120.82-1 10 330 10000 (20)
52. Naphthalene 91-20-3 10 330 10000 (20)
53. 4-Chloroanlllne 104-41-8 LO 330 10000 (20)

54. MexachlorobutadLene 87-68 - 3 10 330 10000 (20)
55. 4-ChLoro-3-aechylphenol 59-50-7 10 330 10000 (20)
56. 2-Machy 1nephc1%aLona 91.37-6 10 330 10000 (20)

ri 57. 11exachlorocyclopencadlene 77-47.4 10 330 10000 (20)
58. 2.4 . 6-TrlchLerophanol 08.06-2 10 330 10000 (20)

59. 2.4 ; 5-Triehlorophenol 95-95-4 50 1700 50000 (100)
60. 2-ChloronaphcltalerW 91.5a-7 t0- 330 10000 (20)
61. 2-NLcroanLLLne 80.74.4 50 1700 50000 (100)
62. Unechylphchalate 13L-Lt-3 10 330 10000 (20)
63. Aconaphthyleno 208-96-8 10 330 10000 (20)

64. 2.6 . OLnitrotoluene 606-20.2 10 330 10000 (20)
65. 3-Ntcroanlllne 99-09-2 SO 1700 50000 (100)
66. Acenaphchane 83-32'-9 t0 330 10000 (20)
67. 2.4-DLnitrophenol 51.20-5 50 1)00 30000 (100)
68. 4-Mlcrophanol 100-02-7 50 1700 50000 (100)

e PrevLously known by the nano bis(2-Chlovolsopropyl) ether

5614
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TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

l
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TABLE 5
RESULT REPORTING/VALIDATION

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A. 0, or C
validation), supplemental Quality Control (QC) attachment pages, a copy of the
Chain of Custo9y, and all sample data. One documentation package is completed

for each sample or delivery group.

Three levels of validation are offered:

.Lty-e]_& The minimum requirement for all RCRA data. The primary
application is for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

Review Requirements:

o Requested Versus Reported Analyses
o Analysis Holding Times

Level 0 Provides a more in-depth review for programs whose data are
compiled for use in later reports.

P}'

Review Requirements in Addition to Those Listed for Level A:

o Matrix Spike/Matrix Spike Duplicate Analysis
o Surrogate Recoveries
o Duplicate Analysis
o Analytical Blank Analysis

_	 ,Ltvs1 C Requires that the data be reported in Sample Delivery Group
(SOG) data packages and is applicable to RCRA governed programs
requiring Contract Laboratory Program (CLP) quality data from analytical
work done in non-CLP laboratories

Review Requirements in Addition to Those Above:

a ! Initial and Continuing Instrument Calibrations
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
o Internal Standards for Gas Chromatograph Analysis
o Laboratory Control Samples
o Interference Check Samples (for ICP analysis)
o Any Other QC Checks Performed or Required by the Methods of

Analysis

0
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TIMES

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

3. SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 00 and 120%.

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is more frequent.
Control limits will be between 75 and 125% with ±20% relative percent
differences.

5. DUPLICATE ANALYSIS

r>
r	 Duplicate analysis must be performed with every analytical batch or

every 20 samples, whichever is more frequent. Control limits will be
±20%. If both sample and duplicate results are below the method
detection limit of sample quantitation limit, then no control limit

r.+	 applies.

6. ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or
every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

7. INITIAL Ar-10 CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with
requirements specific to the instrumentation and methods of procedures
employed.

8. GC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

9. INTERNAL STANDARDS

Internal Standard area counts and retention time differences from the
r	 associated calibration standard must be within the control limits

specified by the methods or procedure used.

5.1'7
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TABLE 6 (cont)

10. LABORATORY CONTROL SAMPLE

All Laboratory Control Sample recoveries must be within 00-120% for all
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysis and all Interference Check Sample solution results
must meet the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.

6

O`

- 5.18



WHC-SD-WM-DP-025
Addendum 15 Rev 0

TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS

Analysis for processing parameters 	 $500/sample

Analysis for hazwaste designation 	 $5000/sample

1GSOO-90-090
Attachment 7
Page 1 of 1

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation
	

$10000/sample

°7

1 .

rn

ANALYSIS OF SN

Analysis

Analysis

Analysis

Analysis

Analysis

Analysis

iPLES FROM 242-A EVAPORTOR

of feed tank

of Process Condensate

of Slurry Product

of Steam Condensate

of Cooling Water

of Vent Gases

55000/sample

$2500/sample

$5000/sample

$4000/sample

$4000/sample

$2000/sample

F

- 5.19
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Westinghouse	 Internal
Hanford Company	 Memo

From:	 Office of Sample Management 	 28600-91-121

Phone:	 3-4369 MO-346/20OW T6-08

Date:	 Se;,tember 10, 1991
Subject: SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AW

To:	 P. G. Haigh	 R1-51
D. L. Halgren	 R1-51

cc: J. D. Briggs	 T6-14
J. G. Field	 G2-02
V. V. Johansen	 T6-20

_	 J. H. Kessnen^ T6-08
R. J. Smith	 G2-02
W. A. McCormick	 G2-02

.o
DYB File/ 1-8

The 222-S Sample Custodian, V. V. Johansen, informed the Office of Sample
Management that there have been two problem areas identified with samples

M^	 from Double Shell Tank 241-AW-106.

The custody seals were one area. Some of the custody seals were placed
across the pin on the shipping container (pig), so that the normal torque
applied by the crane in lifting the container in and out of the B-Plant
truck caused strain on the seals. Also, the custody seals were inscribed in
pencil or ballpoint pen. This made the seals hard to read because they are
silver colored and shiny. In the future, it is recommended that the seals

.r	 be placed on the side of the pig, across the seam of the lid. It is also
recommended that a "Sharpie" marker be used to write on the custody seals.

c %

The second problem was liquid inside the pig or the plastic bag, outside of

the bottle c F liquid waste. It appeared that the sample bottles were
Intact, withitight lids, and that no liquid had leaked from them. There was
also an instance of a sandy substance mixed in with the liquid that had
smearable radioactive contamination over 10,000 disintegrations per minute.
This problem poses a contamination hazard to 222-S Laboratory staff and is
an As Low As Reasonably Achievable concern.

Nrdad ovaelbne rd Eno4,ee,' Co Wmftw la the US DeOen„rW e1 E y	 • 
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P. G. Haigh
	

28600-91-121
Page 2
September 10, 1991

The Tank Farvis procedure for sampling and shipping, 'Sample Non -Aging Waste
Storage Tanks',' (TO-080 -030) and the Safety Analysis Report for Packaging,
"N-55 Overpack,' (WHC-SO - RE-SAP -015) were scrutinized for possible procedure
violations. Though none were found, this matter needs to be addressed to
prevent another occurrence.

If you have any questions or need additional information, please contact me
on 3-4369.

0/-,/

Deborah Y. Bisenius, Technical Representative
Office of Sample Management

tJ n
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Westinghouse
Hanford Company

From:	 Office of Sample Management
Phone:	 3-4369
Date:	 September 9, 1991
Subject: SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AW

To:	 P. G. Haigh	 R1-51
D. L. Halgren	 R1-51

Internal

Memo

cc: J. D. Briggs	 T6-14
J. G. Field	 G2-02
V. V. Johansen	 T6-20
J. H. Kessner	 T6-08
R. J. Smith	 G2-02
W. A. McCormick	 G2-02

The 222-S Sample Custodian, V. V. Johansen, informed the Office of
Sample Management(OSM) that there have been two problem areas identified
with samples from Double Shell Tank 241-AW-106.

The custody seals were one area. Some of the custody seals were placed
w	 across the pin on the shipping container (pig), so that the normal torque

applied by the crane in lifting the container in and out of the B-Plant
truck caused strain on the seals. Also, the custody seals were inscribed in
pencil or ballpoint pen. This made the seals hard to read because they are

"	 silver colored and shiny. In future, it is recommended that the seals be
placed on the side of the pig, across the seam of the lid. It is also
recommended that a "Sharpie" marker be used to write on the custody seals.

The second problem was liquid inside the shipping container (pig) or
the plastic bag, outside of the bottle of liquid waste. It appeared that

*^	 the sample bottles were intact, with tight lids, and that no liquid had
leaked from them. There was also an instance of a sandy substance mixed in

n'	 with the liquid that had smearable radioactive contamination over 10,000
DPM. This problem poses a contamination hazard to 222-S Laboratory staff
and is an AI..ARA concern.

The Tatlk Farms procedure for sampling and shipping, "Sample Non-Aging
Waste Storage Tanks,"(TO-080-030) and the Safety Analysis Report for
Packaging(SARP), "N-55 Overpack,"(WHC-SO-RE-SAP-015) were scrutinized for
possible procedure violations. Though none were found, this matter needs to
be addressed to prevent another occurrence.

eborah Y. Bisenius/^
Technical Representative
Office of Sample Management

tjn
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(22] From: Vida V Johansen at —WHC32 9/4/91 8:13AM (1088 bytes: 15 ln)
To: Paul G Haigh at —WHC216„ Deborah Y Bisenius at —WHC169
Receipt Requested
Subject: 106-AW Tank samples

•--------------------------- Message Contents -------------------------------
Two of the 106-AW samples we received on 8/01/91 and 8/02/91
were found to have liquid in their shipping container (Pig).
The second sample had moisture inside the plastic bag.
There was sand(?) mixed in with the liquid and when smeared
by the HPT tha mixture was found to be over 10,000 DPM. The
lids were on tight and the bottles were intact.

The sample numbers are: 6AW791-7A--R9765
6AW791-78--R9766
6AW791-8A--R9767

We have discontinued removing these samples from their
shipping containers until we hear from you. Please contact
me at 373-2271 or 373-2435.

Thank you
Vida Johansen
Sample Custodian-222s lab.

^A

0%
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection.11mits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure	 LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit -	 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 	 O.OIOg/mL.
Typical sample dilution for the acid Digestion was	 O.OlOg/mL.

Procedure	 LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit -	 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was	 O.OlOg/mL.
Typical sample dilution for the acid Digestion was	 O.OlOg/mL.
Solids were analyzed directly.

cr	 Procedure LA-362-131
Selenium Analysis by Hyi

Detection Limit -
Typical sample dilution
Typical sample dilution
Typical sample dilution

hide Generation Atomic Absorption

0.005 ppm in solution
for the Fusion Dissolution was 0.0025g/mL.
for the Water Digestion was 	 O.OlOg/mL.
for the acid Digestion was 	 O.OlOg/mL.

m 6.1
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Procedure	 LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit in solution -	 0.09 ppm.

Chloride
Detection Limit in solution	 - 0.04 ppm.

Nitrate
Detection Limit in solution	 - 0.24 ppm.

Phosphate
Detection Limit in solution 0.13 ppm.

Sulfate
Detection Limit in solution 0.13 ppm.

Procedure	 LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit -	 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure	 LA-344-105
--	 Total Organic Carbon

Determination of Carbon Insolation by Combustion and Coulometry

0 ,	 Detection Limit -	 5.5 ppm in solution
Typical sample dilution was 0.01 g/mL

Procedure	 LA-695-101
Cyanide	 -	 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide

Procedure	 LA-634-102
Ammonia	 -	 0.1 ppm NH4 in solution .
Ammonia by Kj eldahl

Procedure	 LA-645-001
Nitrite	 -	 0.184 ppm NO in solution
Spectrophotometric Determination of Nitrite

Procedure	 LA-265-101
Chromium VI	 -	 0.1004 ppm Cr°i in solution
Spectrophotometric Determination of Hexavalent Chromium
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Procedure: LA-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Water Digestion was 0 .000476 g/mL.

Typlcal ' sample dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum ' 0.0745 Antimony 0.1424
Arsenic 0.0223 Barium 0.0026
Beryllium 0.0006 Bismuth 0,0839
Boron 0.0081 Cadmium 0.0039
Calcium 0.0002 Cerium 0.1359
Chromium 0.0039 Cobalt 0,0246
Copper 0.0150 Europium 0.0024
Iron 0.0073 lanthanum 0.0141
Lead 0.0273 Lithium 0.0032
Magnesium 0.0001 Manganese 0,0011
Mercury 0.0036 Molybdenum 0.0049
Neodymium 0.2130 Nickel 0.0147
Phosphorous 0.0308 Potassium 0.2122
Samarium 0.1525 Selenium 0.0631
Silicon 0.0114 Silver 0.0185
Sodium 0.0481 Strontium 0,0010
Sulfur 0.0161 Tantalum 0.0273
Thallium -	 0.0646 Thorium 0.0122
Tin 0,0144 Titanium 0.0035
Tungsten 0.0273 Uranium 1.1405
Vanadium 0.0106 Zinc 0.0017
Zirconium 0.0141

6,3
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SAMA IN/OUT LOG

DATE
TIME
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TIME
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UNIT
/ SAMPLE ID.

TECHNOLOGIST
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SAMPLE IN/OUT LOG
COPY

DATE
TIME
OUT

TIME
IN

UNIT
/ SAMPLE ID.
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1r	
REQUEST FOR SPECIAL •ANALYSIS (RSA)I	

;ample Point	 (2) DoWTime Issued	 (a) Dotellime Required

5¢^' No.
-a6 - 9l m Work Pockago

16) Number
o ► SSmple,

bole note maadMr (7) Customer I.O.

34p8q I-I'M -^ (9) RlAue,ter Noo"ophene

G, lea ig1,

1 O
s14 11f

p89 ►^	 -i p3:^ -.
(fo)Release	 ^^•^ 4p9. f' rf (11)VOlumlol5ample

3A P 89{_-5

RPr
^p $^^^ 7

f	 /
L

(1z)
Determination

113)
Expected Range

(le)
Minimum Detection Level

115)
Method
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_/	
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r14 I^t, pA05-P	 O 1 t gr6°r 4fCA1s^3U If 4 - M gI 'fIS—e4/G) I4 M or hd pd74455I4h,34145.,
la a 	 c

(17)Radioadivitylevel (Actual q Estimated Cj)	 (1R)Addiflonal Information (Measurement Uncertainty orother
Pertinent Information)	 ^l

Total Alpha	 teCiA 	 Prei r5)cl *1 eeu KC
Total Bela	 p Ci0.

Total Gamma	 11 Cl/l
(20) Samplef Received

` 14):	 L. ,	 Prom	 Wiz'

(21) blltrlbutlon of Plno ResultslSomple D isposal Inst,,{{u^ctlojj /d //!!'Mirtf" t4 M 5'^OrG^ q¢ -f'f ►1s4.—NN'I'1I77iO)IL1Ir a.
^4Sidivp ++illafr¢d OSM r2: Q^tyfQ^

•	 er t+nn ,e. nn+.
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REQUEST FOR SPECIAL ANALYSIS (RSA)

mple Point (2) Dste/Ilme bsved (3) Date/rime Required

FD-	 5`iA li/2d /91 Sam= 
ZSe f 

NO , 2-
Work Package

l
(6) Number
ofsamples

Dose Rste mRadntr (» Customer I.D.

3AP891-1	 3AP891-8 ^:

':, (g) Requestet NameNhone

PG, 144 t91'1

l0 3kP841-	 3APdq !-9
3A>a^9^ 3ME9f-lo

3_4bS5
3 ,,P tt91-^ .

<(10)Release	
7	 e_'e

OA0891-9' fl1lVOlumeofssmple

SM 891-5
9A0MI -b lO0 m L

RPT fT^Jf ^'^

(12)
Determination

p31	
Espected Range

Ot)
Minllbum Detection level

(1S1
Method

e
hrsevl ic ma L

a I W-1111
v; I

R	 4Jq
-^^ms T , p

•	 I	 r	 ^n	 f ..

will	 E .^:A_ I 	....

fi- l^	 ;/L
Cs-lay 3	 5^-' ..Ci/G vimmm
(16) Mstrie (Other Meta ls or Anions Present) 	 i

Livid Mixeo1 w¢sf e.. RootOOa e-t	 hz►+Ilive, wrl-na-hOO 1 AQI WOW, ^ cfivatl0" pradvds

aNd re<rcvr _p SSiOn product-s. PosS;ble. dQfec6 ble, hQ1 o9e#1 i+-ed 40d MV"-/Wki^
Or anfG eowfodvnds, . Il-ydt-oxfde- - p H = Izr 5	 tts,sO9reA1-er• /mi=-5od'vnt Salf-5 4

ni 	 1^^ n%l;h(It? ) phosph^+Y, earbenaf2 and svlfa>t2. Me><nlb f cale+"vn^ anel ^vvlossivn,

(17)Rsdlosctivity Level Actual[] Estlmsted D	 ( 16) Additional Information (Messurex Ont Uncertainty at Othet
P#01nentln/ormstion) y	

1 Precisi0 i +-Aecur2eyTotal Alphs	 p CIA.	 J. ^ ^ s

total gets	 p CIA.

Total Gsmms	 p CIA.
(20) Ssmpl" Received

From

(211 DNttlbutlon of Final ResulMample DNpes al Imtrudl
Miniw1u1N s ,rq^ f rMG-unfiIAPr;lil'#4Z,

CusM►t+P.r WS ll d-► ►'ecl-OSM rG: SQ Pq^G- 
Z2



(3) Date rime Required

11 f 26 191
(S) Work

(g) Requester NainerPhone

P.G. 144 10 ki
3-14655

(11) Volume of Sample

IDOmL

(15)
Minimum Detection Level	 Method

r
rA

WFC-SD-WM-DP-025
Picdendum 15 Rev 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

(1) Sample Point

FD - A 5q
wo^ Set No. 2-
(6)Number Dose Rate mlta"t
of Samples

/0
	

3NP
►1g1-1

(10) Release

RPT

(12)

Determination

/evl 1 1J Vvt

(2) Daterrime Issued

(7) Customer I.O.

3AP S9l -1 3AIDIV-1

;=4 3A
PS91-93 

3AIS9r10
9avS91 -4
5he891-5

-%V9g1-7
(13)

Expected Range

rc
emn	 I Ganni n

2C .G

-3	 .5E

W5 —10
cqq

Al-; kx
M1--5 — /07/ 4 -^p / 	 I	 1 zo Z_- — 

^	 r	 ^	
^i	 a' k = *r

(16) Matrix (Other Metals or Anio ns Present)
Liquid mixed wester Rudsoarfive W114anlina-Hon 1 nafvra,/, activationpWvds
and reaor yr -Fi ss ion produel-s. Possible, defez% lvle. haloyeelaf-M Q„d 11cm - lub o
organic. evisipcvr(d4. Ifyc6wxfde - p14= I z, 5 aegreal er. An	 salts of-
ni^f.l"^ rn ) l^tl-e ) phpsph,lf c,C4rbBna•12gk1 s 3 Ifzr+e. M^fTZlS- pit/GitlMQnd pOf'455i1

,

(17)Radioactivitylevel (Actual q Estimated Q)	 (16) Additional Information(Measurement Uncertainty or Other
Pertinent Information) t 15'1, precision 4-AcwrxcyTotal Alpha	 p cill

Total Pieta	
P Cie

Total Gamma	 V CiIL

(21) Distribution of Final Resultt/Sample Disposal I nstructio
sf	

n,,}}Mvn i wtum ur-W •ly4yg- uhf it HPMi11 19gZ,
Cvs+nrner well &; ie t-osm re: sa ay

d.is GOSnI	 I
RC-6700 . 181 (1/R71

.



(S) Work Package

0) Reguetttr NamlAh

P. G. N.;9 A

3—ws-5
(1 I) Volume of 5am0 14

WHC-SD-WM-DP-025

Addendum 15 Rev 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

APT
3APS11-6	 /00 wrL

(121	 H31	 (lal	 (1S)
Determination	 Expected Range	 Minilhum Defection tevel 	 Method

e	 / A 1	 r	 /	 ztts:

`hrnH

AA- _ - .

L

AA P

(161Malrla 101hli llahMAnleMCrlS^^,ORG^r'^^ ^jo,n 7Tri+t,N,CIieN • 114.^U r4l ,t^hvat ► e^pr educfs aid
L,qMid Hi3t 154 wesyg +	 `^

VektfOrfiss^e ►,X produtFs Possible dde4406 ha	 °1, 4itewh
Or Av11G c.owlpOUNds•	 3ex^dt, --pF! r•5 br re,00-, ./^hl ONs^ sOd^u^ Alf of
rti eke 04 e4-44?4 Thorp a , GArbeHgf6 014 5ulfq 8. /^lef4 /s^ /t,^r~aNd/^a+tx54^u»•
5tifls l^i^d, Cf,POr, iu l-I, a adr,gtee ►,r^

(17)aedk/tk"L#v6f (Actual O Efthnated ED	 (IaMddRlenallhferma tbn(MeeruremMtunclrtalnlpMOMN

Tethl Alpha u oa

total NO _ _.- u ti4

Total0amml._-. _ _ _	 --	 -..... ._	 uua

plrllneM IMotmallon)
±oA % Preoisibm d', &,:ame,

(21) 011tribUlloh at final aew1118lm01e 0190M61 InNruc wT-
ihImunt s lto .4,je ik^mLp— ml;4;1' hpr ► I,1N+c1

GuI4-Mn,eN wrV4;i-cc¢ nSM r1: S'?Atplc



( 17) Asdloacthdty LlvN (Actual (j WAStld tD

total Alpha	 u aa.

total9efa	 __ _ _	 . N CIA-

Total Garmha	 _. Y Cul

rtlnh (mosturernlnt uncktalnty of MY

:zS9e Preu4i 04 w4.e.iu

M.

Addendum 15 RPv 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

W /. •	 I.	 ^w^•Is.S'°JIrA:.17 .^rD^^k^il
1

Crt
i . 	 .. TAM	 F^ eA1'

t
I	 •	 r r	 t 7̂i ^^°, 4 f f F̂ 	 L NO

r7^'	 ^/J^	 fin. ^	 • ^	 ^^a^^1 ^t; :^^'^i G,l

(16) Astrla (ofhor hletak a r(nlent OrltlM)

Liquid ►^^Xed r►/o5l2. /Ped►oGcf;ve c6h1t vv,;"*f;0 lmi ulr ? ^tt^t 'vW1bvf frAdM<

u' "drea ofdr ,F;3 s l n Prodac -^s , Possl ble AlG4et Pd Wit ti4 lO^pHxfc^1 h  now yhbla

orgGNic. GowtP oa"43, NydraYida — plf^ o.9" et' fcY, AI iilbn5-:56diaM1 4111 p)
h^^rA^ 2r rrfrrtCr p66sptini#, o^rbenA^¢A^cl su/Prf t, "/44 /S "Gb/tiN,^,efnd'Pe^dssldw 541f

FfdM ^//' .

4 rF

.	 , 	......-r..

(21) DWribuNen el trnM h tulHi smole Dit al lnlw^ 

AdAl' *' aM^nr r+t u.W1 Sfo a^2 1 o5M 
Gas a,tv w/!ld,rQ	 ee, r,tp. ig
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WHC-SD-WM-DP-025

Addend um 15 Rev 0

SUMMARY DATA REPORT

Project:	 242-A EVAPORATOR FEED CHARACTERIZATION
Tank:	 103AP
Customer ID:	 3APR COMP

Undigested Sample Results

Sample Duplicate
R949

^n

cr

G EA
Cs 137
Cs 134
Eu 154
Eu 155
Sn 113
RuRh 106
Co 60
Nb 95
CePr 144
Ra 226

Pu 239/240
Am 241
Tc 99
1129

Sr 90
Se 79
H3
C14
U
U 234
U 235
U 238

(01-08-92)

(01-04-92)
(12-27-91)
(12-30-91)
(01-08-92)
(01-03-92)
(01-07-92)
(01-04-92)
(01-03-92)
(01-08-92)
(06-04-92)
(06-04-92)
(06-04-92)

Sample
R949

6.03E+3
<9.15E+0
<2.48E +1
<2.52E+1
<1.76E+1
<1.89E+2
<9.60E+0
<7.84E+0
<9.67E+ 1
<2.47E+2
<6.97E-3
<1.14E-2

1.12E+0
<3.03E-2

2.62E+0
1.32E-2
5.23E+0
6.33E-3
3.90E-3
1.05E-6
1.57E-4
3.74E-3

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
g/L

g/L

g/L

g/L

5.99E+3
<9.89E+0
<2.71 E+1
<2.55E +1
<1.76E+1
<1.95E+2
<9.32E+0
<8.25E+0
<9.46E+1
<2.41 E+2
<6.97E-3
<1.13E-2

1.04E+0
<3.34E-2

2.62E+0
9.10E-3
5.25E+0
2.61 E-3
3.48E-3

NA
NA
NA

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
g/L

17
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UNDIGESTED SAMPLE ANALYSIS RESULTS
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UNDIGESTED SAMPLE RESULTS
Tank: 103AP

Sample No.: R949
Customer ID: 3APR COMP

Check	 Duplicate	 Spike of	 Check
Standard	 Blank	 Sample	 Sample	 Sample	 Standard

Lab 11): H948 H949 RM F ̂ Hmv R950

GEA 1-08-92 -

H949-5830
-

Cs 137 99.5 % <269E-3 uCi/L 6.03E+3 uCi/L 5.99E+3 uCVL 101 % 105 %
Cs 134 NA <1.92E-3 uCi/L <9.15E+0 uCl/L <9.89E+0 uCVL NA NA
Eu 154 NA <5.71E-3 uCi/L <248E+1 uCi/L <271E+1 uCi/L NA NA
Eu 155 NA <4.03E-3 uCi/L <252E+1 uCi/L <255E+1 uCi/L NA NA
Sn 113 NA <1.69E-3, uCi/L <1.76E+1 uCi/L <1.76E+1 uCi/L NA NA
RuRh 106 NA <252E-2 uCi/L <1.89E+2 uCi/L <1.95E+2 uCK NA NA
Co 60 94 % <203E-3 uCi/L <9.60E+0 uCi/L <9.32E+0 uCi/L 1021 % NA
Nb 95 NA <1.70E-3 uCi/L <7.84E+0 uCi/L <8.25E+0 uCl/L NA NA
CePr 144 NA <1.65E-2 uCi/L <9.67E+l uCi/L <9.46E+1 uCi/L NA NA
Re 226 NA F I	

<3.36E-2 uCi/L <2.47E+2 uCi/L <2.41E+2 uCi/L NA NA
Lab ID:
Plutonium 239240 1-04-92 108.281% <6.96E-3 uCi/L

I	 -
<6.97E-3 LO/L

9-58
<6.97E-3 uCiL NA 109.4 %

Lab 10:
Americi

um 241 12-27-91 107.81% 1	 <1.14E-2 uCi
H949-570
<1.14E-2 uCl/L

H949-5
<1.13E-2 uCl/L NA 1 1	 113.81%

Technetium 99 12-30-91 89 % <4.09E-2 uCi L 1.12E+0 uCi 1.04E+0 uCi NA 1	 87.21%

Iodine 129 1-08-9 1228 % <5.43E-2 uCi .-2<3 03E uCi L <3.34E-2 uCi NA 1 1	 106.11%
Lao ID:
Strontium 90 1	 1025 % I	 <3.68E-3 I ucilL

H949-578
262E+0 6 uCi L

1	 H949-580
262E+0 6 uCl1L NA 98 %

Lab 10:
Selenium 791-07-9 NA <5.32E+3 I uCiL

R949-5789
JuCijLj

I HV4V-wuv
9.10E-3 uC'A NA NA

Tritium 1-04-9 89-21% 1	 <3.15E-3 uCi L 5.23E+0 uCi L 5.25E+0 uCi NA 1	 93.1 %

Carbon 14 1-03-9 94.21% <4.50E-4 uCi L 6.33E -3 uCl/L 261E-3 uCi L 93.6 % 94.7 %
Lab 1

Uranium 1-08-92 101.1 % <5.86E-5
-

3.90E-3 L
-

3.48E-3
-

922 % 97.1 %
raruum 234 06-04-9 -6

1.5	 ---
3.7

raraum2--^6-04-9 -
Aran um 2.	 6-04-92

N

U0

LL
LL(

LLl
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WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

ANALYTICAL BATCH

14

Instrument: Procedure/Rev:
WB27818 WC16085 LA-348-104/6-0
Technologist: Date:
S. CATLOW 1-03-92
Starting Time: Temperature:
08:00 24deqC
Ending Time: Chemist:
13:15 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R947-5588 11
2 REAGENT BLANK R948-5688 12
3 SAMPLE 3APR COMP R949-5788 13
4 SAM DUP OF 3APR COMP R949-5888 14
5 SPIKE OF SAMPLE 3APR COM R949-5988 15
6 FINAL LMCS CHECK STD R950-5588 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

I-MCS CHECK STD 60B49/1.0 ml- 1 ml-
SPIKE 60B49/1.0 mL NA

SAMPLES RERUN

A-6000-881 (03/8
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Addendum 15 Rev 0	 -

CARBON 14 ANALYSIS - UNDIGESTED SAMPLE

1
r.r 1...... y. irw
K 47.

••Iw•.. r.r Y.w fY^fY rr
C19 LA-l9D-1D9 Y 3C1' o.
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1
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5!J

1-s-7Z L ^y-

,..rr	 Yrti i
K	 Y9K.-Sf.DD	 I U ^-	 -91 10.t

r.Yr.
Ell El"

C14	 ILA-34"-t24 uCl/1

V1.R
..r.. i..rrArr
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rAMMI AD WCI/L

6 ,4"!r
r M.c.-.r .r... yr .f -i• ♦
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SAM POS CH

5 **— 7 1
!S01 XEFF

6 **— 8 1
ISCil ',.!-:FF

GPM	 2SIS% TIME

354B.70 1.06 10,00
CHI:90.25

3462.20 1.07 10.00
CHI :  Y Q. 25

I 4

WHC-SU-WM-UP-025
Addendum 15 Rev 0

EL TIME AVG ma	 RCMX 2P

	64.58 144.0	 0.01 *.e
I'301 EPM :ZOB6,475

	

75.38 144,	 0, u4 N.

ISO  DF'lll . _ 7 90. 62

 
---BEST AVAILABLE COPY

I
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WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

ANALYTICAL BATCH
Segment Serial No.:	 I Customer ID:

7l:

Instrument: Procedure/Rev:
WB57237 WB57265 LA-548-121/D-0
Technologist: Date:
L. TEMPLE 1-08-92
Starting Time: Temperature:
00:07 NA
Ending Time: Chemist:
00:32 S. CATLOW

Description Lab ID Description Lab ID
1

_ _
INITIAL LMCS CHE CK STD R947-5530 11

2 REAGENT BLANK R948-5630 12
3 SAMPLE 3APR COMP R949-5730 13
4 SAM DUP OF 3APR COMP R949-5830 14
5 SPIKE OF SAMPLE 3APR COMP R949-5930 15
6 FINAL LMCS CHECK STD R950-5530 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 481349000 ml- NA
SPIKE 48849/400 ml- NA

SAMPLES RERUN

A-6000-881 (03/92)
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
Addendum 15 Rev 0

Y.r w.	 Y^..1Y..1	 Y	 iW w^, Art

R	 947.-5530	 13OAP R	 12-16-91	 16,43 25
ar...- yr^,r, .r ck ,. r+.
SEA 4B-121 % RECOVERY H124W 1

T 8TD
rrri^w,M

p
.^.r	 A.,
H 49W

R9O149W STD VAL 7, yoc
RESULT7	 % REC 1J^e
E0^T.42E STD VM.6tr

, oP

T..p CYrY, W

N1^•1^'"i-Y-9z

47
Y.I.
R	 948.-5630	 13OAP R	 X12-16-91
a.....rr

6,W

ElSEA
nnuau.,.,
LA-948-121

orr ur	 d..wv
uCI/L	 H124W

?	 - ^..P14.K
•....mac-r^^rs
COUNT AS uCI/L
LASER PRINTOUT

es ,s7
^/.f^,E 3 ^^( G,3f

1

T-.Crt. y

V lMT-. MB• W



A	 G A M M A	 S P E C T R U M	 A N i; L 'i 6 I 5
t

VBERRn SPECTRAM-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 	 08-JOH-42 0/135746

A N A L Y S I 8	 P A R A M E T E R S

FICA UNIT NUMBER:	 2	 i	 ADC UNIT NUMBER:. 3.0
DETECTOR NUMBER;	 3	 i	 GEOMETRY HUMBER? 42
SPECTRUM SIZE: 40% CHANNELS
ORDER OF SMOOTHING FUNCTXON:
NUMBEF OF BACKGROUND CHANNELS: 4 ON EACH SIDE. OF PEAK
PEAK CONI= IDENCE FACTOR: 83,0%
IDENTIFICATION ENERGY WINDOW; +- 1.50 KEV
ERROR QUOTATION!: 1,96 SIGN& UNCERTAENVY

QYIRONMENTAL BACKGROUND SUBTRACTED
L̀ -D CALCULAfIOH PERFORMED
550SURED ENERGY DIFFERENCES LISTED
MULTIPLEi' ANnLY3 	 PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZFF: AN1:
XLYZED BY:	 VR

^ANPLE DESCRIPTION: R?47-5550 130APR
1METRY DESCRIPTION*.

gg6FLE SIZE:	 1.0000E-03 LI	 CONVERSION FACTOR: 1,0000E-01
STANDARD SIZE: 1.0000E+00 EA
QALYSIS LIBRARY FILE: OOL205

68LLECF STARTED ON 8-JAN-72 AT 02:1':32

	

ANLECT LIVE TIME:	 3000. SECONDS

ON	 REAL FIM7;	 3003, SECONDS

	

DEAD TIME:	 0.10

DECAYED TO	 0. DAYS• 0.0000 HOURS BEFORC THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-JUL-?1
EFFICIENCY CALIBRATION PERFORMED 31-JUL-S?

26



rkccencum :.5 Rev 0

P E A K	 A N A L Y	 1: c

PK CENTROID ENERGY FWHM HACKCND EST AREA ERROE RUCLIDE-
CHANNEL KEV KEY COUNTS COHNTS %

1 1126.03 563.2. 1.60 212, 147. 32,7 F-134-
EU -152

2 1135.69 069.60 1.24 175. 259, i9.1 CS-134Y
BI-207

3C 1209.37 604.95 1.40 204, 14561 4 ---12,i
4C 121S W 609:06 1.40 L89. 128, 36:1 ii-.	 ..	 ;Ar

RU -10
5 1323.30 661.94 1.47 150. i600 7.1 1 CS is
CAF 661.41 bi; i'WS
6C. 1591.70 796.17 i.59 137. 1095: ii.3 C3-13-1

- 1603.S9 802.27 1.59 117. 115. 2114 Cs- i3;
S 1S22.16 911113 2.02 144. 8ti. 48, j. AC	 27_SA
SB 910.95 84. 23.3

2346.337 1173.33 3.79 133. 965. 70
10 26A4,80 13320 109 49. H61, 7,2 Cq...eC,

,.,,,11 2921.38 1461.02 2.03 19. OF 7. 6.4 K-4,.
11B 1460.58 611. ..:

712 3525.22 1764.34 1.73 22. 42. 52,1 3I-214C
12B 1764.73 47, 20

.,n

RROR OUOTATION AT 1.96 SIGMA
PEAK CONFIDE?ICE LEVEL AT 80,0%

- iMULTIFLET i;NALYSIS CONVERGED NORMALLY
- EOVIRONMEOTOL BnCKGROUND PEAK'

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION; BKG
RAC^GROUND COLLECT STARTED ON 11-JAN -9'J Ai 0:00:011
ACKGROUMD LIVE WE;	 7000. .SECONDS

-- 27.



59.

7 .1 .	
...

336.0 --./6	 _..

133. W.
1332.00
1173,74

- 95 H

6041/0
661.67

14003:01
1274 . 4"---

1051 1
1097.-_
364, A _.

1160. 7 7;._

1516.
8'34

1274._
765 7S
86. 5 1..
1253 1'd

141,17
240 s .

i8_ .10:

OF; 03

457, OS
6 21 < C!
176.3..
264.  6 6
311 1671,
51:, 1 W

64.3
185, 7.j

1816:06

111_°._...

QU- 00M-DP-025
222-S COUNTING ROOM WESTINGHDUSL HANFOMdendum 15 Rev 9""N":

SAMPLE: X9 1 7-5530 1 10APR
DATA COLLECTED ON 8-JAN-92 AT 02:4 0 :3:2

DECAYED TO	 0, DAYS±	 0.0000 HOURS TEFORE THE S FORT OF COL S ... ,.

R i; D I G N U C L I D E	 it N A L ' i E I S	 F: E F 0 R T

NUCLIDE	 ACTiVITY CONCENTRATION EN aCilLi	 ENLROY CONVA R Kst''

DEW,'	 (KE W.

MEWURED	 ERROR	 CORRECTWO	 ERROR	 EXPECT	 P10-

AM -211 LLD<1.78E +00 LLW1.7600-;i
AM-213 LLD 0 .52E +00 LLD::1.52E +00

BA-133 LLD <2.3:2E:+00 LLD•<2,32E +00
BA-140 LLD <6.49E+00 LLD46.49E +00
CEPRI44 LLD<:1.36E +01 L.LD?:1.36E+01
CO-60 5.92E+01 +- 1 .36E+00 5.92E+0.	 +-4,36E+00

OR-51 LLD:1.16E +01 LLD& .10E+01
CS-134 5.76E+01 +- 4 .BSE+00 .7.78E+01	 +-4,SHE+00

C-g-137
EU-152
E'C1-154

.
E
I

L
U

JE-155
rl-J9
1.131
I`. -I o
C'A-140

. - 54

01 -95
NP-237
14 -239
PU-241
RA-224
fI
RU-103
,U 103
RURH106
fSB-125
SE-75

S N-113
SR-85
TH-228
U--35
Y-88
ZN-65

R- 9 5

6.93E+01 +-4.29E+00
LLD :5.74::+00
LLD ;5. 10E+00
LLD<<3.76E+00
LLD, 3 .80F+00
LLD :1. 70E+00
LL.I1< 1 .71E+01

LLD <2. 10E.+00
LLD:1.76E+00
LLD ;1.80E+00
LLD<:1,774+00
LLD<:5.96E+00
LLD :1 .32EfOl
LLD<:4:6:7^+05
LLD<2.94E+01
LLD:3.i1E+01
LLD <;1 .63E+00
LLD ::1 .77E+00
LLD<2.81E+01
LLD .:.1 .29E+01
LLD:1.90E+00
LLD<C2.09E+00
LL 0 <::1 ,6W+00
LLD<5.53E+01
L.LD ::1 .67E+00
L L 0 ;2 . 236:+00
LL11 .5 .46E+00
LLD<:2.66E+00

6.93E+01 f- 4,VTE+00
LQD <0Q4E+00
LLD	 10E+00
LLD<3.76E+00
L.LD<;3.80E+00
LLD<;1 .70E+00
LLD<4.7:1E+%
LL0 :2 , 10E+00
LLD<i.76E+00
LLD ::i , 66E+00
LLD::1.77E+00
LLD: 96E+00
LLD :1.32E+'0.4
LLD <E4 , 6 /E+05
LLD<2.94E+01
LLD B .11E+Gi
LLD<<1 , 61E+00
LLD :j .777E+00
LLD <2, B1E+O1
L1.D :1 .29E+01
LLD<:1.90E+00
LLD<2.09E+00
LLD :1 ,617E+00
LLD.5.5ZE+O:i
LLD<:1.67E+00
LLD<Z03E+00
LLD<5,48E+00
LLD<<2.66E+00

TOTAL 1.86E+02 +-7. 883E+00 1.86E+02 +-7,65E+00

STANDARD DEVIATION -

-'AR - r * *** MEV/DISINTEGRATION
AIMUM PERNISSANLE ACTIVITY - 1.26E-0` HC/LI

4TAL MEASURED ACTIVITY .. 1.66E+02 (+-7.83E+00i UC/L.I
TECH, :SPEC.	 $ *It	 (+- :S i;[N .i

Milo
ERROR QUOTATION AT 1.96 3 3 GMA
LLD CONFIDENCE LEVEL OT 85W%



.. -- -	 , -..	 ALL_

PEAKS NOT USED IN ANALYSIS
	

Addendum 15 Rev 0

CENTROID ENERGY NET AREA ERROR

CHANNEL KEY COUNTS

.126.03 1 63.2; 14 7 . 32. 7
1 108.55 16?.6v 2_,y: 1?.i

1803.8 3 802.2 7 110. 23 1 4

GAIMASMEC

1.83E+V7.

3.00E+07.
1.?SE+GI

EAKS ELIMINATED BY 26CKGROUND SURTP. A (;I'?:ON

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEY COUNTS %

7 2 18.58 005.50 126. 36.1 1.12E+07.

1822.16 S1i.43 66. 48.1 1.60E+01
2521.38 1461.02 5? 71 3 0 1 1>53E.+02
3525. 2 2 1 7 64.34 42. 52.1 1.34E+01

^.7

V17

rn

_. 29
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k	 *

F	 GAMMA SPECTRUM ANA L.YSIS
k	 *

#*###**#*###*##**###**#*##*****##

:ANBERRA SPECTRAN-F V2.06 SOFTWARE

?22-S COUNTING ROOM WESTINGHOUSE HANFORD	 08-JAN-92 08:58:10

ANALYSIS PARAMETERS

ICA UNIT NUMBER:	 2	 /	 ADC UNIT NUMBER: 3.0

)ETECTOR NUMBER:	 3	 /	 GEOMETRY NUMBER: 41

SPECTRUM SIZE: 4096 CHANNELS
)RDER OF SMOOTHING FUNCTION: 	 5
VUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
?EAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
=RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

_NVTRONMENTAL BACKGROUND SUBTRACTED
-LD CALCULATION PERFORMED
4EA§URED ENERGY DIFFERENCES LISTED
4ULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
4Ne ' vZED BY:	 61453

Shwe,LE DESCRIPTION: R-948-5630
SEOMETRY DESCRIPTION:
SARKE SIZE:	 2.2000E-02 LI	 / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA
4NAtYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 8-JAN-92 AT 08:08:00

rn
	COLLECT LIVE TIME:	 3000. SECONDS

	

REAL TIME:	 3001. SECONDS

	

DEAD TIME:	 0.03 %

	

DECAYED TO	 0.	 DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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1.22-5 COUNTING ROOM WESTINGHOUSE HANFORD 	 O8-JAN-92 08:58:10

PEAK ANALYSIS

r^ CENTROID
CHANNEL

1	 1218.50
1B
2	 1822.37
2B
3	 2921.46
3B

ENERGY FWHM
KEV	 KEV

	

609.52	 1.50
609.19

	

911.53	 1.47
910.98

	

1461.06	 2.07
1460.58

BACKGND NET AREA ERROR	 NUCLIDES
COUNTS	 COUNTS	 %

	

119.	 100.	 37.5 BI-214AI

	

122.	 21.0 RU-103

	

61.	 66.	 43.3 AC-228A

	

84.	 23.3

	

21.	 573.	 8.7 K-40

	

611.	 5.5

:RROR QUOTATION AT 1.96 SIGMA
'EAK CONFIDENCE LEVEL AT 85.0%

3 - ENVIRONMENTAL BACKGROUND PEAK

3ACKGROUND SUBTRACTION PERFORMED USING FILE BK0013
3ACKGROUND DESCRIPTION: BKG
3ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
3ACAROUND LIVE TIME:	 7000. SECONDS

_-- 31
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22-S COUNTING ROOM WESTINGHOUSE HANFORD 	 08-JAN-92 08:58:10

AMPLE: R-948-5630
COLLECTED ON 8-JAN-92 AT 08:08:00

L	 :D TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS	 REPORT

UCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED	 ERROR EXPECT	 DIFF

M-241 LLD<1.81E-03 LLD<1.81E-03 59.54

M-243 LLD<1.69E-03 LLD<1.69E-03 74.67

A-133 LLD<2.37E-03 LLD<2.37E-03 356.02

A-140 LLD<5.55E-03 LLD<5.55E-03 537.27

EPR144 LLD<1.55E-02 LLD<1.55E-02 133.51

0-60 LLD<2.03E-03 LLD<2.03E-03 1332.50

R-51 LLD<1.17E-02 LLD<1.17E-02 320.09

S-134 LLD<1.92E-03 LLD<1.92E-03 795.84

S-I , 7 LLD<2.69E-03 LLD<2.69E-03 661.65

U-152 LLD<1.27E-02 LLD<1.27E-02 1408.01

U-154 LLD<5.71E-03 LLD<5.71E-03 1274.45

U-155 LLD<4.03E-03 LLD<4.03E-03 105.31

E-59 LLD<3.81E-03 LLD<3.81E-03 1099.25

-131 LLD<1.52E-03 LLD<1.52E-03 364.48

-40'" LLD<6.42E-02 LLD<6.42E-02 1460.75

A- W LLD<2.62E-03 LLD<2.62E-03 1596.20

N ca LLD<1.54E-03 LLD<1.54E-03 834.83

LLD<2.38E-03 LLD<2.38E-03 1274.55

B-!to, LLD<1.70E-03 LLD<1.70E-03 765.78

P-231 LLD<6.28E-03 LLD<6.28E-03 86.50

U-Z39 LLD<1.52E+01 LLD<1.52E+01 129.30

U-241 LLD<5.30E+02 LLD<5.30E+02 148.57

A-224 LLD<3.39E-02 LLD<3.39E-02 240.99

LLD<3.36E-02 LLD<3.36E-02 186.10A19
U- LLD<1.52E-03 LLD<1.52E-03 497.08

Ula LLD<1.60E-03 LLD<1.60E-03 497.08

URH106 LLD<2.52E-02 LLD<2.52E-02 621.80

B-125 LLD<1.54E-02 LLD<1.54E-02 176.33

E-75 LLD<1.91E-03 LLD<1.91E-03 264.66
N-113 LLD<1.69E-03 LLD<1.69E-03 391.67

R-85 LLD<1.76E-03 LLD<1.76E-03 513.99
H-228 LLD<5.66E-02 LLD<5.66E-02 84.37

-235 LLD<1.85E-03 LLD<1.85E-03 185.71
-88 LLD<1.79E-03 LLD<1.79E-03 1836.06
.N-65 LLD<5.77E-03 LLD<5.77E-03 1115.55

1-95 LLD<2.82E-03 LLD<2.82E-03 756.73

OTAL	 0.00E-Oi +-0.00E-01	 0.00E-01 +-0.00E-01

:RROR QUOTATION AT 1.96 SIGMA
_LD CONFIDENCE LEVEL AT 85.0%

1L DETECTED PEAKS WERE USED IN THE ANALYSIS --- 32
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PEAKS E

ZOID
i,...,NEL

1218.50
1822.37
2921.46

_IMINATED BY BACKGR

ENERGY NET AREA
KEV	 COUNTS

	

609.52	 100.

	

911.53	 66.

	

1461.06	 573.

)UND SUI

ERROR

37.5
43.3
8.7

3TRACTION

GAMMAS/SEC

3.95E+00
3.71E+00
4.78E+01

^r

-- 33
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*

GAMMA SPECTRUM ANALYSIS
*

ANBERRA SPECTRAN-F V2.06 SOFTWARE

22-S COUNTING ROOM WESTINGHOUSE HANFORD
	

08-JAN-92 10:37:10

ANALYSIS PARAMETERS

!CA UNIT NUMBER:	 2	 /	 ADC UNIT NUMBER: 3.0
ETECTOR NUMBER:	 3	 /	 GEOMETRY NUMBER: 41
PECTRUM SIZE: 4096 CHANNELS
,RDER OF SMOOTHING FUNCTION:	 5
(UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
, EAK CONFIDENCE FACTOR: 85.0%
DENTIFICATION ENERGY WINDOW: +- 1.50 KEV
RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

NIPRONMENTAL BACKGROUND SUBTRACTED
LD CALCULATION PERFORMED
IE1IFJRED ENERGY DIFFERENCES LISTED
IULT,*IPLET ANALYSIS PERFORMED

;PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
,N^'"ZED BY:	 63099

wmALE DESCRIPTION: R949-5730
EOMETRY DESCRIPTION:
AMPLE SIZE: 1.0000E-03 LI
JANDARD SIZE: 1.0000E+00 EA
,NALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 4.9505E-03

OLLECT STARTED ON 8-JAN-92 AT 09:46:54

	

:OLLECT LIVE TIME:	 3000. SECONDS

	

REAL TIME:	 3004. SECONDS

	

DEAD TIME:	 0.13 %

	

DECAYED TO	 0.	 DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

:NERGY CALIBRATION PERFORMED 23-JUL-91
.FFICIENCY CALIBRATION PERFORMED 31-JUL-89

__ 34



j-^ccencum ..b -,ev

2?-S COUNTING ROOM WESTINGHOUSE HANFORD 	 08-JAN-92 10:37:10

PEAK ANALYSIS

CENTROID ENERGY
CHANNEL	 KEV

1	 1218.87	 609.70
1B	 609.19
2	 1323.37	 661.97
2B	 661.41
3	 2921.54 1461.10
3B	 1460.58

FWHM BACKGND NET AREA
KEV	 COUNTS	 COUNTS

	

1.03	 208.	 100.
122.

	

1.50	 340.	 22194.
81.

	

2.09	 23.	 591.
611.

ERROR	 NUCLIDES

45.7 8I-214A,
21.0 RU-103
1.3 CS-137

28.8
8.5 K-40
5.5

:RROR QUOTATION AT 1.96 SIGMA
'EAK CONFIDENCE LEVEL AT 85.0%

- ENVIRONMENTAL BACKGROUND PEAK

',ACK^ROUND SUBTRACTION PERFORMED USING FILE BK0013
ACKGROUND DESCRIPTION: BKG
;ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
;ACKOROUND LIVE TIME:	 7000. SECONDS

N

.-Ni

T

--- 35
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1_22-5 COUNTING ROOM WESTINGHOUSE HANFORD	 08-JAN-92 10:37:10

;AMPLE: R949-5730
COLLECTED ON 8-JAN-92 AT 09:46:54

)L	 ED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS	 REPORT

JUCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED	 ERROR EXPECT	 DIFF

14-241 LLD<1.22E+01 LLD<1.22E+01 59.54
%M-243 LLD<7.96E+00 LLD<7.96E+00 74.67
3A-133 LLD<1.94E+01 LLD<1.94E+01 356.02

3A-140 LLD<4.45E+01 LLD<4.45E+01 537.27
:EPR144 LLD<9.67E+01 LLD<9.67E+01 133.51
:0-60 LLD<9.60E+00 LLD<9.60E+00 1332.50
:R-51 LLD<9.47E+01 LLD<9.47E+01 320.09
:5-134 LLD<9.15E+00 LLD<9.15E+00 795.84
.S-111 6.03E+03 +-1.17E+02	 6.03E+03 +-1.17E+02 661.65	 0.32
:U j,52 LLD<4.67E+01 LLD<4.67E+01 1408.01
:U454 LLD<2.48E+01 LLD<2.48E+01 1274.45
:U-185 LLD<2.52E+01 LLD<2.52E+01 105.31
=E49 LLD<1.43E+01 LLD<1.43E+01 1099.25
1-151 LLD<1.42E+01 LLD<1.42E+01 364.48
:- Q LLD<9.81E+01 LLD<9.81E+01 1460.75
-A-7140 LLD<1.32E+01 LLD<1.32E+01 1596.20
9p '	 ' 1 LLD<7.94E+00 LLD<7.94E+00 834.83

LLD<8.04E+00 LLD<8.04E+00 1274.55
Qz95 LLD<7.84E+00 LLD<7.84E+00 765.78
0-237 LLD<3.75E+01 LLD<3.75E+01 86.50
)U = 2"39 LLD<9.34E+04 LLD<9.34E+04 129.30
3U-241 LLD<3.38E+06 LLD<3.38E+06 148.57
2A7224 LLD<2.26E+02 LLD<2.26E+02 240.99
2A-426 LLD<2.47E+02 LLD<2.47E+02 186.10
2U-103 LLD<1.45E+01 LLD<1.45E+01 497.08
1UT03 LLD<1.52E+01 LLD<1.52E+01 497.08
2URH106 LLD<1.89E+02 LLD<1.89E+02 621.80
3B-125 LLD<1.02E+02 LLD<1.02E+02 176.33
5E-75 LLD<1.49E+01 LLD<1.49E+01 264.66
SN-113 LLD<1.76E+01 LLD<1.76E+01 391.67
SR-85 LLD<1.30E+01 LLD<1.30E+01 513.99
TH-228 LLD<3.65E+02 LLD<3.65E+02 84.37
J-235 LLD<1.34E+01 LLD<1.34E+01 185.71
Y-88 LLD<9.11E+00 LLD<9.11E+00 1836.06
ZN-65 LLD<2.77E+01 LLD<2.77E+01 1115.55
ZR-95 LLD<1.44E+01 LLD<1.44E+01 756.73

-------------------	 -------------------
TOTAL	 6.03E+03 +-1.17E+02 	 6.03E+03 +-1.17E+02

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.16E-08 UC/LI
T07 " MEASURED ACTIVITY = 6.03E+03 (+-1.17E+02) UC/LI
%	 A. SPEC. _ ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA 	
' 36LLD CONFIDENCE LEVEL AT 85.0% 	 --
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DETECTED PEAKS WERE USED IN THE ANALYSIS

;r

T

__, 3
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*

GAMMA SPECTRUM ANALYSIS *

:ANBERRA SPECTRAN-F V2.06 SOFTWARE

'.22-S COUNTING ROOM WESTINGHOUSE HANFORD	 08-JAN-92 11:33:36

ANALYSIS PARAMETERS

ICA UNIT NUMBER:	 2	 /	 ADC UNIT NUMBER: 3.0
)ETECTOR NUMBER:	 3	 /	 GEOMETRY NUMBER: 41
;PECTRUM SIZE: 4096 CHANNELS
)RDER OF SMOOTHING FUNCTION: 	 5

IUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
)EAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
.RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

:NV N20NMENTAL BACKGROUND SUBTRACTED
LD XALCULATION PERFORMED
IEMUED ENERGY DIFFERENCES LISTED
IUL-TiPLET ANALYSIS PERFORMED

;PLICTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
1N^" 7 ED BY:	 63099

;Am LE DESCRIPTION: R949-5830
;EOMETRY DESCRIPTION:
;AMPLE SIZE: 1.0000E-03 LI
;TANDARD SIZE: 1.0000E+00 EA
WEYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 4.9505E-03

:OLLECT STARTED ON 8-JAN-92 AT 10:43:23

	

:OLLECT LIVE TIME:	 3000. SECONDS

	

REAL TIME:	 3005. SECONDS

	

DEAD TIME:	 0.17 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

-NERGY CALIBRATION PERFORMED 23-JUL-91
_FFICIENCY CALIBRATION PERFORMED 31-JUL-89
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:22-S COUNTING ROOM WESTINGHOUSE HANFORD 	 08-JAN-92 11:33:36

PEAK ANALYSIS

CENTROID
CHANNEL

1	 1218.61
1B
2	 1323.37
2B
3	 1821.97
3B
4	 2921.39
4B

ENERGY
KEV

609.58
609.19
661.97
661.41
911.33
910.98
1461.02
1460.58

FWHM BACKGND NET AREA
KEV	 COUNTS	 COUNTS

	

1.24	 231.	 97.
122.

	

1.49	 320.	 22049.
81.

	

1.76	 59.	 79.
84.

	2.09	 23.	 576.
611.

ERROR	 NUCLIDES

50.3 BI-214A,
21.0 RU-103
1.3 CS-137

28.8
37.4 AC-228A
23.3
8.7 K-40

5.5

:RROR QUOTATION AT 1.96 SIGMA
'EAK CONFIDENCE LEVEL AT 85.0%

3 - ENVIRONMENTAL BACKGROUND PEAK

3ACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
3ACCGROUND DESCRIPTION: BKG
3ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
3Aa%ROUND LIVE TIME:	 7000. SECONDS

r

39
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?22-S COUNTING ROOM WESTINGHOUSE HANFORD	 08-JAN-92 11:33:36

SAMPLE: R949-5830
COLLECTED ON 8-JAN-92 AT 10:43:23
ED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS	 REPORT

4UCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED	 ERROR EXPECT	 DIFF

44-241 LLD<1.26E+01 LLD<1.26E+01 59.54
aM-243 LLD<9.41E+00 LLD<9.41E+00 74.67
3A-133 LLD<1.88E+01 LLD<1.88E+01 356.02
3A-140 LLD<4.76E+01 LLD<4.76E+01 537.27
:EPR144 LLD<9.46E+01 LLD<9.46E+01 133.51
:0-60 LLD<9.32E+00 LLD<9.32E+00 1332.50
:R-51 LLD<9.56E+01 LLD<9.56E+01 320.09
:S-134 LLD<9.89E+00 LLD<9.89E+00 795.84
:S =1137 5.99E+03 +-1.17E+02	 5.99E+03 +-1.17E+02 661.65	 0.32
_U:152 LLD<4.67E+01 LLD<4.67E+01 1408.01
=U-154 LLD<2.71E+01 LLD<2.71E+01 1274.45
:U-,N5 LLD<2.55E+01 LLD<2.55E+01 105.31
=E-59 LLD<1.72E+01 LLD<1.72E+01 1099.25
1-151 LLD<1.41E+01 LLD<1.41E+01 364.48
(AQ, LLD<2.85E+02 LLD<2.85E+02 1460.75
-A= 1"40 LLD<1.12E+01 LLD<1.12E+01 1596.20
IN -4 LLD<7.45E+00 LLD<7.45E+00 834.83

LLD<1.04E+01 LLD<1.04E+01 1274.55
lb-'95 LLD<8.25E+00 LLD<8.25E+00 765.78
4P-237 LLD<3.83E+01 LLD<3.83E+01 86.50
?U-Cn 9 LLD<9.35E+04 LLD<9.35E+04 129.30
?U:Z41 LLD<3.25E+06 LLD<3.25E+06 148.57
RA-224 LLD<2.30E+02 LLD<2.30E+02 240.99
RA>$26 LLD<2.41E+02 LLD<2.41E+02 186.10
RU-103 LLD<1.44E+01 LLD<1.44E+01 497.08
RUTD3 LLD<1.52E+01 LLD<1.52E+01 497.08
RURH106 LLD<1.95E+02 LLD<1.95E+02 621.80
SB-125 LLD<1.01E+02 LLD<1.O1E+02 176.33
SE-75 LLD<1.45E+01 LLD<1.45E+01 264.66
SN-113 LLD<1.76E+01 LLD<1.76E+01 391.67
SR-85 LLD<1.30E+01 LLD<1.30E+01 513.99
TH-228 LLD<3.67E+02 LLD<3.67E+02 84.37
U-235 LLD<1.34E+01 LLD<1.34E+01 185.71
Y-88 LLD<1.10E+01 LLD<1.10E+01 1836.06
ZN-65 LLD<2.66E+01 LLD<2.66E+01 1115.55
ZR-95 LLD<1.29E+01 LLD<1.29E+01 756.73

-------------------	 -------------------
TOTAL	 5.99E+03 +-1.17E+02	 5.99E+03 +-1.17E+02

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.16E-08 UC/LI
TO' ' MEASURED ACTIVITY - 5.99E+03 (+-1.17E+02) UC/LI
Y	 H. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA	 " 40
LLD CONFIDENCE LEVEL AT 85.0% 	 --
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7ETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS E

:ENTROID
:HANNEL

1218.61
1821.97
2921.39

_IMINATED BY BACKGR

ENERGY NET AREA
KEV	 COUNTS

	

609.58	 97.

	

911.33	 79.

	

1461.02	 576.

)UND SUI

ERROR
X

50.3
37.4
8.7

3TRACTION

GAMMAS/SEC

3.81E+00
4.44E+00
4.81E+01

Y.

M

I

__. 41
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*	 GAMMA SPECTRUM ANALYSIS
i

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-5 COUNTING ROOM WESTINGHOUSE HANFORD
	

08-JAN-92 12:36:09

ANALYSIS PARAMETERS

MCA UNIT NUMBER:	 2	 /	 ADC UNIT NUMBER: 3.0
DETECTOR NUMBER:	 3	 /	 GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVTRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
ME RED ENERGY DIFFERENCES LISTED
MU L-;^IPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
AN" YZED BY:	 61453

SAmKLE DESCRIPTION: R-949-5930
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 4.9505E-03

COLLECT STARTED ON 8-JAN-92 AT 11:45:41
T

	COLLECT LIVE TIME:	 3000. SECONDS

	

REAL TIME:	 3020. SECONDS

	

DEAD TIME:	 0.66 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

--- 42
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222-5 COUNTING ROOM WESTINGHOUSE HANFORD 	 08-JAN-92 12:36:09

PEAK ANALYSIS

CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1C 1126.50 563.50 1.39 1594. 1732. 7.5 CS-134,
EU-152

2C 1138.69 569.60 1.39 1607. 3103. 6.4 CS-134,
BI-207

3 1209.48 605.01 1.49 1821. 20060. 1.5 CS-134
4 1323.36 661.97 1.54 1463. 44341. 1.0 CS-137
4B 661.41 81. 28.8
5C 1591.64 796.15 1.59 993. 13995. 2.2 CS-134
6C 1603.81 802.23 1.59 927. 1306. 11.1 CS-134
7C 2335.95 1168.34 1.83 491. 324. 24.1 CS-134
8C 2346.34 1173.53 1.83 419. 12894. 2.0 CO-60
9 2664.91 1332.81 1.88 214. 11501. 1.9 CO-60

10 2730.68 1365.69 2.01 58. 403. 11.7 CS-134
11 2800.86 1400.77 1.81 50. 207. 17.9 BI-214
li. 2921.56 1461.11 2.14 47. 565. 9.2 K-40
128- 1460.58 611. 5.5

.n
:RROR QUOTATION AT 1.96 SIGMA
'EAK°CONFIDENCE LEVEL AT 85.0%

'	 MULTIPLET ANALYSIS CONVERGED NORMALLY
-,iNVIRONMENTAL BACKGROUND PEAK

3ACROUND SUBTRACTION PERFORMED USING FILE BK0013
3ACKGROUND DESCRIPTION: BKG
3ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
3ACKGROUND LIVE TIME: 7000. SECONDS

43
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'22-S COUNTING ROOM WESTINGHOUSE HANFORD 	 O8-JAN-92 12:36:09

AMPLE: R-949-5930
'	 COLLECTED ON 8-JAN-92 AT 11:45:41

:D TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

IUCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED ERROR EXPECT DIFF

iM-241 LLD<2.19E+01 LLD<2.19E+01 59.54

iM-243 LLD<1.46E+01 LLD<1.46E+01 74.67

3A-133 LLD<3.62E+01 LLD<3.62E+01 356.02
3A-140 LLD<1.02E+02 LLD<1.02E+02 537.27
:EPR144 LLD<1.69E+02 LLD<1.69E+02 133.51
:0-60 4.89E+03 +-1.11E+02	 4.89E+03 +-1.11E+02 1332.50 0.31

1173.24 0.30
:R-51 LLD<1.84E+02 LLD<1.84E+02 320.09
:S-IS4 4.49E+03 +-1.17E+02	 4.49E+03 +-1.17E+02 795.84 0.30

604.70 0.31
:S=137 1.21E+04 +-2.06E+02	 1.21E+04 +-2.06E+02 661.65 0.32
U-^552 LLD<1.09E+02 LLD<1.09E+02 1408.01
:U-t54 LLD<4.92E+01 LLD<4.92E+01 1274.45
:U-1^5 LLD<4.35E+01 LLD<4.35E+01 105.31
. E-59 LLD<6.51E+01 LLD<6.51E+01 1099.25
:-1"4'1 LLD<2.81E+01 LLD<2.81E+01 364.48
-^^ LLD<2.99E+02 LLD<2.99E+02 1460.75

1 LLD<1.20E+01 LLD<1.20E+01 1596.20
Ih-o4 LLD<2.71E+01 LLD<2.71E+01 834.83
IA-22 LLD<1.86E+01 LLD<1.86E+01 1274.55
16=95 LLD<2.45E+01 LLD<2.45E+01 765.78
IP-237 LLD<6.42E+01 LLD<6.42E+01 86.50
'U -n9 LLD<1.62E+05 LLD<1.62E+05 129.30
'U,Ul LLD<5.77E+06 LLD<5.77E+06 148.57
LA-224 LLD<4.14E+02 LLD<4.14E+02 240.99
tA-S26 LLD<4.38E+02 LLD<4.38E+02 186.10
ZU-103 LLD<2.86E+01 LLD<2.86E+01 497.08
ZU103 LLD<3.01E+01 LLD<3.01E+01 497.08
ZURH106 LLD<4.78E+02 LLD<4.78E+02 621.80
;B-125 LLD<1.80E+02 LLD<1.80E+02 176.33
3E-75 LLD<2.83E+01 LLD<2.83E+01 264.66
;N-113 LLD<3.47E+01 LLD<3.47E+01 391.67
;R-85 LLD<2.52E+01 LLD<2.52E+01 513.99
fH-228 LLD<6.21E+02 LLD<6.21E+02 84.37
1-235 LLD<2.39E+01 LLD<2.39E+01 185.71
f-88 LLD<1.47E+01 LLD<1.47E+01 1836.06
!N-65 LLD<7.70E+01 LLD<7.70E+01 1115.55
!R-95 LLD<4.26E+01 LLD<4.26E+01 756.73

TOTAL
---------
2.14E+04

----------	 -------------------
+-2.62E+02	 2.14E+04 +-2.62E+02

STANDARD DEVIATION - 0.01

-: L . - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.73E-09 UC/LI
TOTAL MEASURED ACTIVITY - 2.14E+04 (+-2.62E+02) UC/LI
4 TECH. SPEC. - ****** (+-****)
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ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

:ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
^HANNEL KEV COUNTS %

1126.50 563.50 1732. 7.5 6.35E+01
1138.69 569.60 3103. 6.4 1.15E+02
1603.81 802.23 1306. 11.1 6.60E+01
2335.95 1168.34 324. 24.1 2.27E+01
2730.68 1365.69 403. 11.7 3.20E+01
2800.86 1400.77 207. 17.9 1.67E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

:ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
:HANNEL	 KEV	 COUNTS	 %

..

2921.56 1461.11	 565.	 9.2	 4.72E+01

ER
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k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
k

k	 GAMMA SPECTRUM ANALYSIS
,	 *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-5 COUNTING ROOM WESTINGHOUSE HANFORD	 08-JAN-92 08:02:37

ANALYSIS PARAMETERS

MCA UNIT NUMBER:	 2	 /	 ADC UNIT NUMBER:
DETECTOR NUMBER:	 -	 /	 GEOMETRY NUMBER: 42J
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 	 5
HUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVPAONMENTAL BACKGROUND SUBTRACTED
LLD.CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
NULI-TiPLET ANALYSIS PERFORMED

AN9-PSIS OF SPECTRUM SAVED IN DISK FILE: SD3744
AP"' vZED BY:	 VR

SAMPLE DESCRIPTION: R950-5530 13OAPR
GEOMETRY DESCRIPTION:
SAMOLE SIZE:	 1.0000E-03 LI	 / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL2O5

..,.,
COLLECT STARTED ON 8-JAN-92 AT 03:46:12

	

COLLECT LIVE TIME:	 3000. SECONDS

	

REAL TIME:	 3002. SECONDS

	

DEAD TIME:	 0.07 %

	

DECAYED TO	 0.	 DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

m
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22-5 COUNTING ROOM WESTINGHOUSE HANFORC 	 g6-JAN-92 08:02:37

PEAK A N A L Y S IS

r., CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1138.75 569.63 1.23 204. 241. 21.1 CS-134,
BI-207

2C 1209.38 604.96 1.46 159. 1540. 6.4 CS-134
3C 1218.60 609.57 1.46 136. 181. 19.3 BI-214A,

rr'rl 00'
- RU-103

4 1323.39 1.54 139. 1737. 5.1 CS-137
4B 61, -V.- 28.8
5C 1591.59 .	 2 1.60 120. 1160. 7.7 CS-134
6C 1603.60 802.13 1.60 115. 115. 2	 0 CS-134
7 2346.52 1173+62 1.85 110. 3-6c .2{ CO-60
8 2664.75 1332 " 73 1.76 34. 91 6.8.- CO-60
9 2921.46 1461.06 2.15 13. 593. 8.fi K-40
9B 1460.58 611. 5.5
T

RROt QUOTATION AT 1.96 SIGMA
'EAK,CONFIDENCE LEVEL AT 85.0%

.MULTIPLET ANALYSIS CONVERGED NORMALLY
- ENVIRONMENTAL BACKGROUND PEAK

R^

":ROUND SUBTRACTION PERFORMED USING FILE BK0013
BACKGROUND DESCRIPTION: BKG
;ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
1CKGROUND LIVE TIME:	 7000. SECONDS

47----
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22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92	 08:02:37

4MPLE: R950-5530 130APR
'	 - OLLECTED ON	 8-JAN -92 AT 03:46:12
t^	 :D TO	 0. DAYS,	 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE	 ANALYSIS REPORT

UCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED ERROR EXPECT DIFF

4-241 LLD<1.81E+00 LLD<1.81E+00 59.54
M-243 LLD<1.22E+00 LLD<1.22E+00 74.67
A-133 LLD<2.35E+00 LLD<2.35E+00 356.02
A-140 LLD<6.42E+00 LLD<6.42E+00 537.27
EPR144 LLD<1.36E+01 LLD<1.36E+01 133.51
0-60 6.23E+01 +-4.38E+00	 6.23E+01 +-4.38E+00 1332.50 0.23

1173.24 0.39
R-51 LLD<1.12E+01 LLD<1.12E+01 320.09
S -FN4 6.11E+01 +-4.83E+00	 6.11E+01 +-4.83E+00 795.84 0.27

604.70 0.26
S-137 7.56E+01 +-4.43E+00	 7.56E+01 +-4.43E+00 661.65 0.33
U- 142 LLD<7.30E+00 LLD<7.30E+00 1408.01
U-154 LLD<4.70E+00 LLD<4.70E+00 1274.45
U-795 LLD<3.72E+00 LLD<3.72E+00 105.31
E-49 LLD<4.12E+00 LLD<4.12E+00 1099.25
-131 LLD<1.7OE+00 LLD<1.70E+00 364.48
' LLD<1.08E+01 LLD<1.08E+01 1460.75

LLD<2.03E+00 LLD<2.03E+00 1596.20
N-54 LLD<1.76E+00 LLD<1.76E+00 834.83
A-^2 LLD<1.83E+00 LLD<1.83E+00 1274.55
B=95 LLD<1.76E+00 LLD<1.76E+00 765.78
P 2 7 LLD<6.00E+00 LLD<6.00E+00 86.50
U-239 LLD<1.35E+04 LLD<1.35E+04 129.30
U=241 LLD<4.48E+05 LLD<4.48E+05 148.57
A-224 LLD<2.90E+01 LLD<2.90E+01 240.99
A-226 LLD<3.07E+01 LLD<3.07E+01 186.10
U-103 LLD<1.65E+00 LLD<1.65E+00 497.08
U103 LLD<1.73E+00 LLD<1.73E+00 497.08
URH106 LLD<2.66E+01 LLD<2.66E+01 621.80
B-125 LLD<1.29E+01 LLD<1.29E+01 176.33
E-75 LLD<1.89E+00 LLD<1.89E+00 264.66
N-113 LLD<2.05E+00 LLD<2.05E+00 391.67
R-85 LLD<1.66E+00 LLD<1.66E+00 513.99
H-228 LLD<5.70E+01 LLD<5.70E+01 84.37
-235 LLD<1.7OE+00 LLD<1.70E+00 185.71
-88 LLD<1.69E+00 LLD<1.69E+00 1836.06
:N-65 LLD<5.14E+00 LLD<5.14E+00 1115.55
.R-95 LLD<2.84E+00 LLD<2.84E+00 756.73

'OTAL
-------------
1.99E+02

------	 -------------------
+-7.88E+00	 1.99E+02 +-7.88E+00

STANDARD DEVIATION - 0.06

:b.... _ ***** MEV/DISINTEGRATION
1AXIMUM PERMISSABLE ACTIVITY = 1.27E-09 UC/LI
TOTAL MEASURED ACTIVITY = 1.99E+02 (+-7.88E+00) UC/LI
6 TECH. SPEC. - ****** (+-****)
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RROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
HANNEL KEV COUNTS %

1138.75 569.63 241. 21.1	 3.07E+01
1218.60 609.57 59. 73.0	 7.97E+00
1603.60 802.13 115. 24.0	 1.92E+01

-e'

I
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH

Analysis:
	

Sample Prep:

Instrument: Procedure/Rev:
WB88807 LA-925-106/A-2
Technologist: Date:
T. LEE 1-08-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R947-5540 11
2 REAGENT BLANK R948-5640 12
3 SAMPLE 3APR COMP R949-5740 13
4 SAM DUP OF 3APR COMP R949-5840 14
5 SPIKE OF SAMPLE 3APR COMP R949-5940 15
6 FINAL LMCS CHECK STD R950-5540 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 126 1338/0.100 mL NA
SPIKE 90B38/0.100 m NA

SAMPLES RERUN.

-^ 50
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URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

ANALYTICAL BATCH
I 117".1

3APR COMP
Sample Prep:

Instrument: Procedure/Rev:
WB57237 LA-503-1561D-0
Technologist: Date:
J. KUNKEL 1-04-92
Starting Time: Temperature:
24:00 23deqC
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R947-5581 11
2 REAGENT BLANK R948-5681 12
3 SAMPLE 3APR COMP 8949-5781 13
4 SAM DUP OF 3APR COMP R949-5881 14
5 FINAL LMCS CHECK STD R950-5581 15
6 16
7 17
8 18
9 19

101 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 4313431.100 ml- N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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Item
Raw spectrum
Smoothed
Composite fit
Residuals

SS

Fuldendum 15 Rev 0

ANALYSISGENERAL ALPHA ENERGY
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R947-5581

File ID: SD4250.SPC

Counted on:	 1/ 4/92 @10: 0
Detector/Geometry number: 4/ 1
Count time:	 30000. Sec

PEAK ANALYSIS

Peak	 Peak height	 Peak center	 FWHM	 Tau

	

ID	 Initial Final	 Initial Final	 Initial Final	 Initial Final

	

1	 2234.1 2230.2 363.798 363.798 	 20.000	 8.918	 10.000	 4.544

	

r'-.2
	 216.0	 218.7 306.670 306.670	 20.000	 9.083	 10.000	 4.415

	

!-,3	 260.8	 0.0 267.884 267.884	 12.000 12.123	 6.000	 6.102

	

4	 1771.9 1761.3 234.572 234.572	 20.000	 9.057	 10.000	 6.186

PEAK RESULTS

P°c k 	 AEA	 Peak Centroid	 Count	 Activity

	

Isotope	 Fract. Exp.	 Obs. Diff. FWHM	 Rate c/m	 d/m	 uCi/ea

1	 Pu236	 0.5443 5.756 5.761 -0.005 0.04	 36.65	 252.00 0.114E-03

	

2'' Pu238	 0.0545 5.499 5.492 0.007 0.04	 3.67	 34.36 0.155E-04

Am241	 5.480 5.492 -0.012	 0.119E-04

3 '	 0.0000	 5.310	 0.06	 0.00	 0.00 0.000E+00

	

4-_ Pu239	 0.4012 5.143 5.153 -0.010 0.04	 27.02	 182.07 0.820E-04

	

Pu240	 5.144 5.153 -0.009	 0.820E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.051 + (0.0047)*Channel
Energy range (MeV): 4.051 TO 6.457

Efficiency = 0.1484 CPM/DPM

TOTAL COUNT DATA:

Total % Recovery
33811.0 100.000
33811.0 100.000
33669.7 99.582

141.3 0.418

Analyzed by:
62820

M



SPECTRUM SD4250.SPC 	
Addendum 15 Rev 0

'. LEGEND: RAW = .... MODELED PEAKS a 1,2 1,.., ETC	 8056.3

.7

Tm

4r

...4

. . ..............................4
.rs. .......	 .......................................4
............4

plo
2.
..2

N

1
.	 1
.............i
..........................................1..
.....................	 ............... ..............................1

...................1
1.
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WHC-SD-WM-OP-025
Addendum 15 Rev 0

taw Data Dump for
1 0. 0.

11 0. 0.
21 0. 0.
31 0. 0.
41 0. 0.
51 0. 1.
61 0. 0.
71 0. 0.
81 0. 0.
91 0. 2.
101 1. 0.
111 1. 0.
121 1. 1.

131^• 3. 1.
141 1. 0.
151"` 2. 0.
161 1. 0.
171'7' 0. 0.
181,-. 0. 3.
191 5. 7.
20r 5. 7.
2' . 11. 17.

172. 195.
234, 952. 1064.
241 163. 93.
251' 3. 5.
261 7. 6.
271- 8. 4.

281, 6. 2.
291" 18. 25.
30+- 75. 104.
311 46. 35.
321 7. 4.
331 14. 10.
341 29. 31.
351 430. 512.
361 1232. 1312.
371 111. 42.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 1.
431 1. 1.
441 0. 0.
451 0. 0.
461 0. 0.
P 0. 0.
40. 0. 1.
491 0. 0.
511 0. 0.

AEA Spectrum:

	

0.	 0.

	

0.	 1.

	

0.	 0.

	

1.	 1.

	

0.	 0.

	

1.	 0.

	

0.	 1.
1. 1.

	

0.	 0.
2. 0.

	

1.	 0.

	

0.	 0.
3. 0.

	

3.	 0.

	

0.	 2.

	

1.	 2.

	

0.	 1.

	

0.	 3.

	

S.	 1.

	

5.	 7.

	

3.	 5.

	

21.	 19.

	

250.	 295.
1092. 1080.

	

41.	 19.

	

7.	 5.

	

10.	 5.

	

6.	 8.

	

8.	 3.

	

34.	 40.

	

129.	 116.

	

24.	 11.

	

5.	 12.

	

11.	 14.

	

34.	 57.

	

567.	 604.
1339. 1362.

	

24.	 1.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 1.

	

0.	 0.

	

0.	 0.

SP:SD4250.SPC
0. 0. 0. 0. 1. 0.

0. 0. 0. 0. 1. 0.

0. 0. 0. 0. 1. 0.

0. 0. 0. 0. 0. 0.

0. 0. 1. 0. 0. 1.

0. 0. 1. 0. 1. 1.

0. 0. 2. 2. 0. 0.

1. 0. 0. 0. 0. 0.

1. 1. 0. 1. 0. 0.

0. 0. 1. 0. 0. 0.
0. 1. 0. 0. 0. 0.
0. 0. 0. 1. 1. 0.

0. 0. 0. 1. 1. 1.
0. 1. 0. 0. 1. 0.

2. 0. 0. 1. 2. 2.
0. 1. 0. 0. 2. 1.
0. 3. 1. 1. 2. 0.
1. 5. 2. 1. 6. 1.

2. 1. 1. 3. 2. 1.
6. 3. 12. 6. 5. 6.
3. 10. 3. 7. 5. 10.

39. 44. 69. 91. 115. 131.
393. 461. 560. 638. 712. 837.
1058. 863. 798. 520. 355. 277.

8. 3. 0. 2. 1. 5.
1. 8. 4. 7. 8. 5.

12. 9. 8. 10. 9. 9.
6. 2. 3. S. 2. 2.
9. 9. 10. 11. 15. 19.

35. 51. 59. 70. 75. 81.
115. 137. 136. 114. 101. 76.

8. 5. 5. 2. 3. 4.
6. 12. 14. 10. 5. 9.

12. 9. 10. 20. 14. 18.
79. 91. 151. 173. 268. 316.

664. 705. 748. 829. 1006. 1088.
1212. 1027. 730. 566. 334. 185.

6. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

0. 1. 0. 1. 0. 0.
0. 0. 0. 0. 1. 0.
0. 1. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1. 2.
2. 0. 0. 0. 2. 0.
0. 0. 0. 0. 1. 0.
0. 0. 0. 0. 0. 0.

--- 5'7



Raw spectrum
Smoothed
Composite fit
Residuals

Item Total % Recovery
31344.0 100.000
31344.0 100.000
31631.1 100.916
-287.1 -0.916

WHC-SD-WM-DP-025
Addendum 15 Rev 0

GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R948-5681

File ID: SD5195.SPC

Counted on:	 1/ 4/92 @10: 0
Detector/Geometry number: 	 5/ 1
Count time:	 30000. Sec

PEAK ANALYSIS

Peak Peak height	 Peak center	 FWHM Tau
ID Initial	 Final	 Initial	 Final	 Initial	 Final Initial Final

r-	 1 3273.9	 3338.8	 363.050 363.050	 20.000	 10.242 10.000 4.672
2 133.9	 133.1	 305.186 305.186	 16.000	 9.061 8.000 2.679
3 45.5	 47.0	 266.038 266.038	 16.000	 6.124 8.000 1.787

PEAK RESULTS

Peak AEA	 Peak Centroid	 Count Activity
"' Isotope Fract.	 Exp.	 Obs.	 Diff.	 FWHM	 Rate c/m d/m uCi/ea

Pu236 0.9419	 5.756 5.768 -0.012	 0.05	 59.59 274.14 0.123E-03
Cm243 5.786 5.768	 0.018 0.166E-03

2	 Pu238 0.0438	 5.499 5.502 -0.003	 0.04	 2.77 17.34 0.781E-05
Am241 5.480 5.502 -0.022 0.598E-05

3 0.0143	 5.322	 0.03	 0.90 4.08 0.184E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel

Energy range (MeV):	 4.098 TO	 6.453
Efficiency -	 0.2218 CPM/DPM

TOTAL COUNT DATA:

Analyzed by:
62820

--- 58

I



WHC-SD-WM-DP-025

SPECTRUM SD5195.SPC 	 Addendum 15 Rev 0

LEGEND: RAW - .... MODELED PEAKS = 1,2,.., ETC 	 11815.1

3 ^:
3
3

2
.2
.2

.1

.... 1

.................1.

..................................................1..

.....................	 ................ ..............................1
1

1.
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l aw Data Dump for
1 0. 0.

11 0. 0.
21 2. 0.
31 0. 0.
41 0. 0.
51 0. 1.
61 1. 1.
71 0. 1.
81 1. 1.
91 1. 0.
.01 1. 0.
.11 1. 0.
'.21 0. 1.
.aka! 0. 0.
.41 1. 0.
.5Y 0. 0.
61 0 0. 3.
.71 0. 1.

',91 1. 0.
?0r 1. 1.

3. 0.
'_. 1. 2.
?31- 4. 3.
?41 2. 4.
?5r- 11. 13.
?61 20. 27.
?7r- 14. 5.
?81- 8. 19.
?91 30. 31.
301^ 57. 69.
311 18. 13.
321 7. 10.
331 20. 20.
341 78. 120.
351 777. 895.
361 1874. 1855.
371 172. 61.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 1.
431 0. 0.
441 0. 0.
451 0. 0.
46' 0. 0.
4 1. 1.
4b, 0. 1.
491 0. 0.
511 0. 0.

WHC-SD-WM-DP-025
Addendum 15 Rev 0

AEA Spectrum:

	

0.	 0.

	

0.	 0.
1. 1.

	

0.	 0.

	

0.	 0.
2. 1.

	

2.	 1.
1. 1.

	

0.	 1.
2. 0.

	

0.	 1.

	

2.	 1.

	

2.	 0.

	

1.	 2.

	

1.	 0.

	

0.	 2.

	

0.	 0.

	

0.	 0.
1. 1.

	

0.	 0.
2. 0.
1. 0.
2. 3.

	

4.	 3.

	

2.	 2.

	

12.	 17.

	

21.	 33.

	

3.	 7.

	

13.	 13.

	

29.	 49.

	

82.	 89.

	

16.	 10.

	

7.	 11.

	

19.	 27.

	

165.	 194.
1002. 1093.

	

1931.	 1819.

	

34.	 21.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

1.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

1.	 2.

	

1.	 1.

	

0.	 0.

SP:SD5195.SPC

	

0.	 0.

	

0.	 0.
1. 1.
2. 0.
1. 1.

	

0.	 0.

	

0.	 1.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 1.
2. 0.

	

1.	 0.

	

0.	 0.

	

0.	 4.

	

0.	 2.

	

1.	 0.

	

0.	 1.

	

0.	 0.
1. 1.
2. 1.

	

1.	 3.

	

1.	 3.

	

2.	 3.

	

7.	 7.

	

11.	 11.

	

32.	 30.

	

S.	 6.
17. 21.

	

45.	 42.

	

83.	 79.

	

11.	 6.
18. 19.

	

40.	 29.
250. 284.
1152. 1255.
1573. 1402.

	

3.	 1.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 1.

	

1.	 0.

	

0.	 1.

	

0.	 0.

	

0.	 0.

	

0.	 1.

	

0.	 0.

	

1.	 0.

0. 0. 0. 0.
0. 0. 1. 0.
1. 0. 2. 0.
0. 1. 0. 0.
1. 0. 0. 0.
2. 2. 0. 0.
2. 1. 1. 0.
2. 0. 1. 1.
1. 1. 0. 1.
1. 2. 0. 1.
1. 0. 2. 0.
2. 1. 0. 1.
0. 0. 1. 0.
0. 0. 1. 0.
1. 1. 2. 0.
1. 0. 0. 2.
0. 0. 1. 1.
1. 0. 0. 2.
1. 2. 0. 1.
0. 1. 1. 1.
0. 1. 1. 2.
1. 2. 3. 0.
3. 3. 2. 1.
3. 2. 1. 1.
8. 7. 10. 11.

12. 17. 25. 25.
26. 26. 19. 18.
5. 7. 8. 8.

24. 17. 15. 29.
49. 54. 40. 53.
70. 45. 42. 30.
13. 8. 13. 12.
7. 11. 20. 27.

35. 61. 67. 90.
338. 435. 521. 619.
1334. 1465. 1591. 1784.
1069. 781. 445. 289.

1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 1. 1.
0. 1. 3. 2.
0. 0. 0. 0.
0. 0. 0. 0.
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R949-5781

File ID: SD6223.SPC

Counted on:	 1/ 4/92 @10: 0
Detector/Geometry number: 6/ 1
Count time:	 30000. Sec

PEAK ANALYSIS

Peak	 Peak height	 Peak center	 FWHM	 Tau

	

ID	 Initial Final	 Initial Final	 Initial Final	 Initial Final

	

1	 2963.5 2996.0 361.509 361.509	 20.000 10.435	 10.000	 4.865

	

2	 128.3	 127.6 303.552 303.552	 20.000 10.792	 10.000	 3.704

	

3	 18.0	 19.2 267.014 267.014 	 20.000	 6.037	 10.000	 0.912

	

4	 12.5	 12.3 230.207 230.207 	 16.000	 6.843	 8.000	 8.919

	

5	 5.4	 5.2	 26.970 26.970	 20.000 10.185	 10.000 15.669

PEAK RESULTS

AEA	 Peak Centroid	 Count	 Activity

	

ID Isotope	 Fract. Exp.	 Obs. Diff. FWHM	 Rate c/m	 d/m	 uCi/ea

	

R Pu236	 0.9401 5.756 5.761 -0.005 0.05	 53.42	 292.31 0.132E-03

	

2 , Pu238	 0.0455 5.499 5.489 0.010 0.05	 2.58	 19.25 0.867E-05
Am241	 5.480 5.489 -0.009	 0.664E-05

3--	 0.0103	 5.317	 0.03	 0.58	 3.13 0.141E-05
4	 Pu239	 0.0027 5.143 5.144 -0.001 0.03	 0.16	 0.83 0.375E-06

	

1 Pu240	 5.144 5.144 -0.000	 0.375E-06

	

5.,, U 238	 0.0014 4.200 4.189 0.011 0.05 	 0.08	 0.56 0.251E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.062 + (0.0047)*Channel
Energy range (MeV): 4.062 TO 6.469

Efficiency = 0.1865 CPM/DPM

TOTAL COUNT DATA:

Item	 Total	 % Recovery
Raw spectrum	 28361.0	 100.000
Smoothed	 28361.0	 100.000
Composite fit	 28413.6	 100.185
Residuals	 -52.6	 -0.185

Analyzed by:
62820

(A



SPECTRUM SD6223.SPC	
WHC-SD-WM-DP-025

LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC Addendum 15 
Rev

634.7

t e'i

Q

I ^^

.2
2

1
•..•	 1
. ......................1..•
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..............• 	 ...................................................1
. ...............1
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

aW
1

11
21
31
41
51
61
71
81
91
O1
11
.21
.3L
41'"
51..
61
7V
811 
91
01, .

''.31„
'41
'.51
'61
'71
'81
'91' -
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
47
46.
491
511

Data Du
0.
0.
3.
1.
0.
0.
2.
0.
0.
0.
0.
1.
1.
3.
6.
5.

12.
0.
0.
1.
0.
2.
6.

12.
2.
2.
5.
8.
9.

36.
T 72.

14.
7.

16.
124.
829.

1699.
61.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.
0.

mp for
0.
0.
2.
0.
0.
0.
1.
0.
2.
1.
0.
0.
0.
2.
6.
9.
9.
1.
1.
0.
1.
1.
5.

10.
5.
8.
9.
8.

12.
27.
63.
11.
9.

24.
140.
941.

1771.
25.
1.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
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2.	 4.

	

11.	 5.

	

11.	 11.

	

7.	 3.

	

15.	 11.

	

30.	 44.

	

88.	 79.

	

15.	 5.
9. 11.

	

21.	 41.

	

180.	 234.
989. 1091.
1508. 1221.

10. 3.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

3.	 1.

	

0.	 0.

	

0.	 0.

SP:SD6223.SPC
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0.	 0.
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3.	 1.

	

1.	 1.

	

8.	 9.

	

2.	 2.

	

2.	 0.

	

13.	 7.
13. 14.

	

17.	 2.
14. 17.

	

45.	 44.

	

60.	 53.
13. 5.
14. 20.

	

39.	 51.

	

275.	 342.

	

1172.	 1282.

	

1158.	 835.

	

2.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

1.	 1.

	

0.	 0.

	

0.	 0.
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0.	 1.

	

0.	 0.
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1. 2. 1. 1.
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0. 0. 0. 0.
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0. 0. 0. 1.
0. 0. 0. 0.
0. 1. 1. 0.
0. 0. 1. 0.
1. 0. 1. 0.
1. 1. 7. 7.

11. 13. 14. 14.
10. 10. 7. 10.
1. 0. 0. 1.
2. 1. 0. 1.
0. 2. 0. 0.
0. 2. 2. 0.
0. 0. 2. 2.
2. 2. 1. 8.

10. 7. 12. 7.
4. 3. 2. 3.
3. 5. 6. 10.

15. 6. 14. 10.
11. 14. 12. 7.
0. 8. 3. 11.

22. 25. 20. 29.
30. 65. 69. 71.
45. 37. 40. 20.
9. 9. 13. 7.

16. 15. 17. 21.
43. 74. 64. 87.

480. 504. 560. 765.
1379. 1584. 1559. 1724.
541. 341. 199. 111.

0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 2.
2. 1. 0. 2.
0. 0. 0. 0.
0. 0. 0. 0.
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Item
Raw spectrum
Smoothed
Composite fit
Residuals

WHC-SD-WM-DP-025
Addendum 15 Rev 0

ANALYSISGENERAL ALPHA ENERGY
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R949-5881

File ID: SD7845.SPC

Counted on:	 1/ 4/92 @10: 0
Detector/Geometry number:	 7/ 1
Count time:	 30000. Sec

PEAK ANALYSIS

Peak
ID

,n 1
2

^3

4

Peak height
Initial Final
1490.5 1494.8

	

58.5	 60.5

	

12.4	 10.4

	

5.2	 4.2

Peak center
Initial Final

363.139 363.139
304.492 304.492
233.753 233.753
151.547 151.547

FWHM
Initial Final
24.000 23.020
28.000 23.397
20.000 30.188
40.000 64.305

Tau
Initial Final
12.000 13.575

	

14.000	 6.976

	

10.000	 6.952

	

20.000	 8.635

PEAK RESULTS
a..

P°
Isotope

i. Cm244
Cm243

2N• Pu238
Am241

3-- Pu239

" Pu240
4 Np237
, Np237

AEA Peak Centroid Count Activity
Fract. Exp. Obs. Diff. FWHM Rate c/m d/m uCi/ea
0.9412 5.796 5.782 0.014 0.11 34.99 244.48 0.110E-03

5.786 5.782 0.004 0.151E-03
0.0441 5.499 5.506 -0.007 0.11 1.64 15.90 0.716E-05

5.480 5.506 -0.026 0.548E-05
0.0091 5.143 5.174 -0.031 0.14 0.34 2.35 0.106E-05

5.144 5.174 -0.030 0.106E-05
0.0057 4.640 4.787 -0.147 0.30 0.21 24.80 0.112E-04

4.781 4.787 -0.006 0.771E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.075 + (0.0047)*Channel
Energy range (MeV): 4.075 TO 6.481

Efficiency = 0.1431 CPM/DPM

TOTAL COUNT DATA:

Total % Recovery
18559.0 100.000
18559.0 100.000
18586.4 100.148

-27.4 -0.148

Analyzed by:
62820

NMI



WHC-SD-WM-DP-025
SPECTRUM SD7845.SPC	 Addendum 15 Rev 0

LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 	 5692.7

S

4

4

t

4
4 ^

tr,

S

S -^

S

S

.2

.2

I

......................1..

........................................................1.

....................................... 	 ...........................1

..............................1

1
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

'.3 L
141
151•,

161
_'7
181
191
301
311
321
331
341
351
361
371
381
391
101
311
421
331
441
451
46'
4
4b,
491
511

taw
1

11
21
31
41
51
61
71
81
91
.01
.11
.21
.3
.41
.51
.61
.7 T`
81.
.91
301"•

Data Dump
0.
0.
1.
0.
0.
0.
0.
1.
0.
2.
1.
0.
1.

k^	 1.
2.
4.
2.
1.
1.
0.
2.
2.
1.
6.
1.
0.
2.

I"	 3.
5.

21.
39.
21.
5.

11.
92.

410.
803.
374.
37.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.

 for
0.
0.
0.
2.
0.
0.
1.
0.
1.
1.
1.
0.
0.
0.
3.
1.
2.
1.
2.
1.
0.
7.
4.
7.
3.
4.
4.
2.
4.

15.
29.
18.
7.
6.

78.
482.
804.
316.
24.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:

	

0.	 0.

	

0.	 0.

	

0.	 1.

	

0.	 1.

	

0.	 1.

	

0.	 0.

	

2.	 0.
1. 0.
2. 0.

	

0.	 0.

	

0.	 0.

	

0.	 2.

	

1.	 1.

	

2.	 1.

	

3.	 3.

	

2.	 3.

	

1.	 2.
1. 0.

	

0.	 3.
2. 1.

	

0.	 0.

	

2.	 0.
6. 3.
7. 8.

	

2.	 4.

	

0.	 2.

	

2.	 2.

	

S.	 1.

	

7.	 15.

	

19.	 28.

	

25.	 34.

	

17.	 17.

	

4.	 5.

	

11.	 12.

	

128.	 151.

	

563.	 578.

	

783.	 804.

	

282.	 210.

	

22.	 13.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

SP:SD7845.SPC

	

0.	 0.

	

1.	 1.

	

1.	 3.

	

0.	 1.

	

2.	 0.

	

0.	 1.

	

0.	 2.

	

1.	 0.

	

0.	 0.

	

1.	 0.

	

1.	 1.

	

0.	 0.

	

1.	 0.

	

3.	 3.

	

1.	 2.

	

0.	 3.

	

1.	 2.

	

0.	 1.

	

0.	 0.

	

1.	 2.

	

0.	 1.

	

2.	 1.

	

1.	 4.

	

7.	 6.

	

3.	 2.

	

0.	 4.

	

5.	 2.

	

6.	 2.

	

8.	 15.

	

14.	 28.

	

29.	 35.

	

14.	 8.

	

3.	 1.

	

14.	 27.

	

191.	 190.

	

635.	 653.

	

698.	 690.

	

153.	 171.

	

11.	 3.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

0. 0. 0. 0.
0. 0. 0. 2.
0. 0. 1. 1.
0. 0. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 1.
1. 0. 0. 0.
2. 0. 0. 0.
1. 0. 0. 1.
0. 0. 0. 1.
0. 2. 0. 2.
0. 1. 0. 0.
3. 0. 1. 0.
2. 1. 4. 4.
3. 2. 1. 0.
1. 1. 0. 1.
1. 0. 0. 0.
2. 0. 1. 1.
0. 0. 1. 0.
1. 1. 4. 0.
4. 2. 3. 4.
2. 8. 7. 6.
6. 2. 1. 2.
4. 3. 2. 2.
4. 1. 1. 4.
0. 2. 1. 2.
2. 7. 6. 8.
8. 16. 11. 13.

27. 33. 29. 26.
26. 24. 24. 26.
9. 3. S. 8.
2. 5. 6. 6.

33. 33. 56. 65.
245. 292. 304. 366.
720. 783. 774. 807.
603. 589. 542. 427.
112. 67. 54. 52.

4. 3. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.

..



WHC-SD-WM_pP_025
Addendum 15 Rev 0

GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R950-5581

File ID: SD8032.SPC

Counted on:	 1/ 4/92 @10: 0
Detector/Geometry number: 8/ 1
Count time:	 30000. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final

C7, 1 5730.6 5691.3 365.121 365.121 16.000 7.136 8.000 4.109
2 546.5 536.0 307.395 307.395 16.000 7.602 8.000 3.946

^ 3 147.0 28.5 271.390 271.390 12.000 3.936 6.000 4.028
4 4503.5 4420.0 234.359 234.359 20.000 7.386 10.000 5.223

PEAK RESULTS

p AEA Peak Centroid Count Activity
' r, Isotope Fract. Exp.	 Obs.	 Diff. FWHM Rate c/m d/m uCi/ea
L,, Pu236 0.5412 5.756 5.771	 -0.015 0.03 83.38 246.53 0.111E-03

Cm243 5.786 5.771	 0.015 0.149E-03
2^^ Pu238 0.0539 5.499 5.500 -0.001 0.04 8.30 33.39 0.150E-04

Am241 5.480 5.500 -0.020 0.115E-04
3- 0.0019 5.331 0.02 0.29 0.84 0.377E-06
4, Pu239 0.4031 5.143 5.157 -0.014 0.03 62.10 179.94 0.811E-04

Pu240 5.144 5.157 -0.013 0.811E-04

DETECTOR CALIBRATION
Energy(MEV) - 4.055 + (0.0047)*Channel

Energy range (MeV): 4.055 TO 6.462
Efficiency -	 0.3451 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 78012.0 100.000
Smoothed 78012.0 100.000
Composite fit 77029.5 98.741
Residuals 982.5 1.259

Analyzed by:
62820
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WHC-SD-WM-DP-025
SPECTRUM SD8032.SPC	 Addendum 15 Rev 0

LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 	 20715.4

..4

..............................4
..`.....	 ......................................4

...4.

3 __

3

7^
2

2

.1

..............................1..

........................	 ............ ..............................1
......................1

1.

WINE



-^^'-02.5Addendum 1!i Rev

taw Data Dump for
1	 0.
	

0.
11	 0.
	

0.
21	 1.
	

0.
31	 1.
	

0.
41	 2.
	 I.

51	 1.
	

0.
61	 2.
	

2.
71	 0.
	

0.
81	 0.	 2.
91	 0.	 3.
01	 1.
	

3.
.11	 1.
	

1.
.21	 1.
	

1.
31	 0.
	

2.
.41	 4.	 2.
.51t-,	 0.	 1.
.61	 0.
	

1.
.71	 4.	 4.
.81..	 4.	 1.
.91	 16.
	

6.

	

'.01- 14.	 20.
w	 39.	 62.

	

400.	 453.

	

'.31.,2422.
	

2691.
'.41	 150.	 54.

0.
'61	 12.	 9.
1.71•_.	13.	 12.
'81	 4.
	

5.

	

'9i"` 43.	 63.

	

301, 176.	 217.
311	 130.
	

77.
321	 12.
	

12.
331	 25.	 20.
341	 56.
	

57.
351	 541.
	

728.
361 2526. 2942.
371	 205.
	

78.
381	 0.
	

0.
391	 0.
	

0.
301	 0.	 0.
311	 0.	 0.
421	 0.
	

0.
431	 1.
	

0.
441	 0.
	

0.
451	 0.	 0.
461	 0.	 0.
4"	 1.	 1.
4a.	 1.
	

1.
491	 0.
	

1.
511	 0.	 0.

AEA Spectrum:

	

0.	 0.

	

0.	 0.

	

2.	 1.

	

1.	 1.

	

0.	 1.

	

0.	 0.

	

0.	 0.

	

0.	 1.

	

0.	 1.

	

0.	 2.

	

1.	 I.

	

1.	 1.
1. 1.
2. 1.
1. 3.

	

0.	 0.
2. 2.

	

8.	 7.

	

2.	 7.

	

10.	 10.

	

24.	 10.

	

58.	 87.

	

532.	 656.
3014. 2973.

	

24.	 9.

	

7.	 4.

	

10.	 6.

	

14.	 7.

	

12.	 14.

	

52.	 71.

	

207.	 269.
33. 16.

	

14.	 16.
34. 38.

	

79.	 93.
907. 1070.
3403. 3931.

	

13.	 6.

	

0.	 1.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

1.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

1.	 1.

	

0.	 0.

	

0.	 0.

SP:SD8032.SPC

	

0.	 0.

	

0.	 0.

	

0.	 1.

	

0.	 0.

	

0.	 2.

	

0.	 2.

	

0.	 0.

	

0.	 1.

	

1.	 0.
1. 0.
2. 1.

	

0.	 0.

	

0.	 1.

	

0.	 2.
1. 1.
2. 1.

	

7.	 4.

	

2.	 5.

	

6.	 7.

	

6.	 13.

	

21.	 25.

	

91.	 132.

	

805.	 967.
2546. 2183.

	

0.	 1.

	

6.	 6.

	

15.	 9.

	

13.	 6.

	

19.	 13.

	

74.	 86.

	

331.	 330.

	

10.	 9.

	

10.	 12.

	

28.	 38.
94. 152.

1269. 1451.
3768. 3387.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

1.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

1.	 0.

	

0.	 0.

	

0.	 0.

0. 0. 0. 0.
0. 0. 0. 0.
2. 0. 0. 0.
1. 0. 1. 1.
1. 1. 0. 1.
1. 0. 1. 1.
0. 0. 1. 2.
1. 0. 1. 0.
1. 0. 1. 2.
2. 1. 0. 2.
3. 0. 0. 0.
0. 1. 0. 2.
0. 2. 2. 3.
0. 1. 1. 0.
0. 0. 0. 2.
2. 2. 4. 2.
2. 1. 3. 2.
6. 7. 8. S.
6. 9. 8. 10.

14. 10. 20. 9.
37. 38. 34. 33.

144. 188. 241. 285.
1194. 1406. 1753. 2101.
1554. 1078. 549. 347.

2. 2. 6. 4.
7. 8. 7. 11.

14. 8. 11. 20.
10. 7. 14. 6.
19. 23. 34. 33.
96. 130. 156. 175.

377. 328. 276. 205.
3. 8. 6. 9.

15. 13. 15. 17.
30. 40. 43. 41.

175. 200. 299. 414.
1503. 1691. 1840. 2143.
2751. 1856. 1107. 525.

0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
1. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 4. 3. 1.
0. 0. 0. 0.
0. 0. 0. 0.

MMMM



WHC-SD-WM-DP-025
Addendum 15 Rev 0

HOUSE HANFORD CC
222—S LABORATORY

ANALYTICAL BATCH
No.:	 I Customer ID:

Instrument: Procedure/Rev:
WB57237 LA-503-156/D-0
Technologist: Date:
M. BIERMAN 12-27-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID Description lab ID
1 INITIAL LMCS CHECK STD R947-5582 11
2 REAGENT BLANK 8948-5682 12
3 SAMPLE 3APR COMP 8949-5782 13
4 SAM DUP OF 3APR COMP 8949-5882 14
5 FINAL LMCS CHECK STD R950-5582 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 43 134310.100 mL NA

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

G E N E R A L	 A L P H A	 E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R947-5582

File ID: SD7838.SPC

A N A L Y S I S

Counted on:	 12/31/91 813: 0
Detector/Geometr y number:	 7/ 1
Count time:	 30000. Sec

PEAK ANALYSIS

Peak. Peak hei ght Peak center	 FWHM
ID Initial	 Final Initial	 Final	 Initial	 Final

1 2233.5	 2269.2 301.882 301.882	 32.000	 29.419
^.	 2 1369.3	 1428.0 257.100 257.100	 28.000	 20.716

3 16.8	 11.8 121.071	 121.071	 128.000	 2.000

PEAK RESULTS

Peak AEA	 Peak Centroid	 Count
:-ID Isoto p e Fract.	 Ex p . Obs,	 Diff.	 FWHM	 Rate c/m

1	 Am241 0.6278	 5.480 5.492 -0.012	 0.14	 72.31
Pu238 5.499 5.492	 0.007

1 2	 Am243 0.3682	 5.234 5.281	 -0.047	 0.10	 42.41
3	 NP237 0.0039	 4.640 4.642 -0.002	 0.01	 0.45

DETECTOR CALIBRATION
Energy (MEV)	 = 4.073 +	 (0.0047)#Channel

Energy rang e	 (MeV):	 4.073 TO	 6.479
Efficienc y =	 0.1354 CPM/DPM

TOTAL COUNT DATA:

Tau
Initial Final

	

16.000	 6.860

	

14.000	 4.536

	

64.000	 0.200

Activity
d/m	 uCi/ea

568.16 0.256E-03
0.334E ;

2847.65 0.128E =v2
55.90 0.252E-04

Item Total Y. Recovery
Rau spectrum 58008.0 100.000
Smoothed 58008.0 100.000
Com p osite fit 57589.8 99.279
Residuals 418.2 0.721

Analysedby: ----------------------
63099
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1	
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LEGEND: RAW = .•.. MODELED PEAKS 	 ^er^r..,SETC O	 8772.1
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WHC-SD-WM-JP-U2'D
Addendum 15 Rev 0

GENERAL	 ALPHA	 ENEEGY	 ilNAi..Y3Tz
Rev. L.W,)

DATA REDUCTION RIPOFT

SAMPLE
R-948-5682 AM

File ID! UO2477.SPC

Counted u":	 I/ i • 92 E 0: C,

Detectur/SwumuLvu oumbwri 	 21 1
Cuu"L Lime;	 30000. Svc

PEAK 
ANALYSIS

Peek. Pwak huisht Peak	 center	 F i,.,* H M T . u

ID IniLial	 Final Initial	 FinuX	 I"iLlal final WiLial Fin <

1 2390,1	 2474.6 249.869	 249.869	 28,000 25,259 E4,000 6.24--
2 9.2	 7.7 147 . 961	 147.961	 31,000 2?,lBb 1..,000 15,ioli
3 1.5	 4,2 128.410	 118,410	 12,000 2,720 6,000 01001,

PEAK RESULTS

'Peak AEA	 Peak. Cuu" L PrLlvil^
'' ID	 Isuto•e Frout.	 Ex p . Obs.	 Dirr,	 FWHM	 Rat e c/111 j,., Ift k I C i " U ^

1	 AIJ1213 0,9916	 1.231 5,249 -0.010	 002 73.17 0,11 0,703E-07
7	 NP237 0.0027	 1,781 4.770	 0,011	 0,14 0 , 20 0,00 Vi7SE-W
3	 N r,237 0 ,0057	 4.640 4,678	 -0,038	 0,01 0,42 0:000 ii	 2'=;:

DETECTOR CALIBRATION
Enerkw(MEV) "	 4,074	 +	 (0.0017)*Channel

Ener ^m rojiLiu	 (MeV) :	 4,07•'. 	 TO	 6.481
Erfiuiencv a 11*11*1 CPM/DPM

TOTAL COUNT DATA'.

Item TuLwl %	 RwQuver •

Raw wrectrum 36743.0 100.000
Smoothed 36711,1 5 9 .1%
Com p osite	 rit 37077.5 100,16 5
Residuals -756.2 -006 9

Analvzej bV: ----------------------
61 453

NOWIN



or t ^l i hum Si g <•+. . ar ^	 Addendum 15 Rev 0
1 LEGEND:	 RAW x ....	 MODELED PEAKS .. 192r,	 ETC	 c _._._

3
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J
3

3
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

GENERAL	 ALPHA	 ENERGY
Rev, t,10

DATA REDUCTION REPORT

SAMPLE
R-949-5782 Am

Fila Ill: 'iD3149;3FC

ii N i.r l	 'i	 1 S

Peck.
Ih

1

nT

n
heap.

IIi Isotope
1	 Am241
2	 Am243

.n

Counted on:	 li 1:• 92 C 0: 0

Detector/GVWmrtr3 numucr!	 -a% i
Count i.Lm :	 30000. Soc:

PEAK ANALYSIS

Feat, LeidhL	 Peak canter	 FWHII

Initial Final	 Initial Final	 I"ILI al F- inai

	

18.7	 8.3 302.760 502.760	 12 000	 5.906

	

688.6	 687.6 258.371 258.371 	 24 000 11.3:i2

PEAK RESULTS

AEA	 Peak Ccntroid	 CuunL
Fract. Exr,	 OLD. Di if. FWHM	 Raie aim
0 ,1501 5,980 5.473 0.007 0.03 	 201

0.8499	 5.234 5.260 . 0.026	 0.07	 1.1.20

DETECTOR CALIBRATION

Ene rsa (MEV) - 4.020 + (0.004V IChunnel
Enerav rinse (MuV): 4.020 TO 6.477

Efficie"ev .. 0.2OL4 CPM/DPM

TOTAL COUNT DATA:

T e -_r

	

XW i.i .,._ Y 	Final

	

6.000	 OW51-1

	

11 2: 000	 O1?02

&V Vi vi Lt!

di 111	 '.IC1i W

1 ^ ; .^.	 l%.aTi^G ""1111

Item Total .:	 Rvouverid

Raw s p ectrum 7767,0 100.000
Smoothed 7766.7 99.996
Com posite fit 6351,7 107.202
Rusiduals - 560.0 - 7 ,VZ6

Analuzed b y; _.-_--- _.--.-_.--.

14J3	 --	 ..--_-D 
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a NEWT RUM SD31.19.SPC	 Addendum 15 Rev 0
1 LEGEND: RAW	 .... MODELED PEAKS = 0 2s ,s ETC
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

G E N E R A L	 A L P H A	 E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R949-5882

File ID: SD8025.SPC

A N A L Y S I S

Counted on:	 12/31/91 @13: 0
detector/Geometr y number:	 8/ 1
Count time:	 30000. Sec

PEAK ANALYSIS

Peak	 Peak hei ght Peak center	 FWHM Tau
ID	 Initial Final Initial	 Final	 Initial	 Final Initial Final

1	 35.1 22.1 304.287 304.287	 12.000	 0.555 6.000 0.000
17 2	 2676.3	 2631.2 258.862 258.862	 20.000	 12.937 10.000 2.851

3	 010 0.1 70.953	 70.953	 0.000	 0.200 0.000 0.200
4	 0.0 0.1 45.741	 45.741	 0.000	 0.200 0.000 0.200
5	 0.0 0.1 28.627	 28.627	 0.000	 0.200 0.000 0.200

PEAK RESULTS

^=ak AEA Peak Centroid	 Count Activity
) Isoto p e	 Fract. Exp . Obs.	 Diff,	 FWHM	 Rate c/ m d/m uCi/ea

--1 Pu238	 0.0871 5.499 5.485	 0.014	 0.00	 6.66 27.03 0.122E-04
Am241 5.480 5.485 -0.005 0.933E-05

-^2 Am243	 0.9129 5.234 5.271	 -0.037	 0.06	 69.73 1853.64 0.835E-03
3 U 235	 0.0000 4.396 4.388	 0.008	 0.00	 0.00 0.00 0.108E-08

°-4 0.0000 4.269	 0.00	 0.00 0.00 0.656E-09
,,1 5 U 238	 0.0000 4.200 4.189	 0.011	 0.00	 0.00 0.00 0.792E-09

,T, DETECTOR CALIBRATION
Energy (MEV) = 4.055 +	 (0.0047)*Channel

Energy ran g e	 (MeV):	 4.055 TO	 6.461
Efficiency =	 0.3420 CPM/DPM

TOTAL COUNT DATA:

Item Total X Recovery
Rau sp ectrum 38955.0 100.000
Smoothed 38955.0 100.000
Com posite fit 38195.7 98.051
Residuals 759.3 1.949

Analyzedby: ----------------------
63099

i



n	 .T--rr'—I--„Li
SPECTRUM SD8025.SPC	 Addendum 15 Rev 0

1 LEGEND: RAW = .... MODELED PEAKS = Sr2r..r ETC 	 9741.7
1
1
1

4
1
i
3
1

f
L

i.
I.

1 :'

1.2.
1.`:x.2.
1 n....2.
1 :.........2

,. . . . . . . . . 1 1 1 . . 1 1 1 . 2
1.....1.....1.11 ..................21
1 •I '• 1 1 1 1 1 1 1 1.. 1.. 1.. 1.... 1 1... 1... 1. 1 1.. 1. 1.. 1 1 1 1. 1.. 1. 1 1 2

1 .^ }1 1 1 1 . 1 1 1 . . 1 1 . . . . . 1 . 1 . . 1 . . . 1 . . . . . 1 . 1 1 . . . . . 1 . . 1 1 1 1 1 1 1 1 . . . . . . 1 . . . . . 2..
1 1 1 1 1 1 1 1 1 1 1 1. 1 1 1. 1 1 1 1 1. 1 1 2

1
1 `^
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Item

Raw •srecLrum
Smoothed
Com p osiLc Pit
Re_iduals

To tea , Recovery

8748,0 11:10 .000
6747, 5 99.99•}
6401,2 96.036
306.2 3.96

WHC-SD-WM-DP-025
Addendum 15 Rev 0

G E N E R i`. L	 ALPHA	 ENERGY	 (, H A L 7 S I c
Rev. 1,10

BATA REDUCTION REPORT

SAMPLE

R-950- 5 562 AN

Fila ID: SD1243.':FC

Counted uu:	 1/ 1:• 9 2 [ 0: 0
Detector/GlumvLrs number:	 4/ 1

CouiL Lime:	 30000. 5,c

PEAK ANALYSIS

Peat.
ID

1
2

Peak. hcijhL Pea k ev"Le r FWHH•i T_u

Initial Final Initial Final Iui Lial	 Final "i.Lia)	 rind!
614. 2 597.:] 301,215 304.216 20.000	 11.236 1 0 000	 6^jW
366.1 375.6 209.220 259.70 20.000	 :iji	 !Q3 10,000	 61771

o\

r^

•fie a k.
.x?ID Isotope

1	 Am241
fW	 Rm243

. r?

r.,,

PEAK RESULTS

AEA	 Peak. Centrold	 Cuunt,

FraL"t ♦ Exr.	 OLs. Dii P, FWHM	 ReW c/m

0,6132	 0.4A0 ::1.4'16	 0.004	 0.05	 1 0.30
0.3666 5.234 5,265 -0.031 0.00	 6.00

DETECTOR CALIBROTIO 14

Enerts(MEV) - 4.047 + (0.0047)*Chunnal
Enerl y ran g e (MeV):	 4,0 .17 TO 6.453

Ef F is ie"ev - 	 0,1523 CPH/DF•N

TOTAL COUNT DATA:

d.- m

	

71.17	 0.324E-5-1

	

067,90	 0,17TE-P3

Analyzed t„s: -•-----' ---11_- ---. -------
611s,



or =^ i r,UV] oi- , i^ , +c• , er ^	 !4 HC- SD -WM -DP -025

1 LEGEND:	 RAW	 ....	 MODELED Ft i-.K' - i r z r .. r E_7C Addendum 15 Rev U ' ' • 0
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Addendum 15 Rev 0
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Data Dumr•

V
G.
0,
G

0.
0.
1.
0.
0.
0.
0.
2.
0.
0.
1.

1.
1.
0.
0.
le
6.
6.
J •

19.
111.
20 it
25.
20•
62,

358.
82
2.

0.
3.
2e

1.
G.
0.
G

G.
1.
0.
0.
G.
0.
0.
0.
0,
0,
0.

Raw
1

11
21
.^ 1

51

of

71

al
91

101
111
121
131
141
151
161
171
181
191
201

21

231

tA i
251
2191
271

P'

;cl

, ,J 1
Trl
21

3^'1
341
551
361
371
3'sll
391
401
411
421
431
441
451
461
471
481
491
511

Addendum 15 Rev 0

0. 0. P; i
1, 0, ,. •

1 G,
0. 0, G.
G, 0. 0<
1. 0, 0. v.
G, 0. 0.
0« G. G:
0.
l « 4^ G < .

0,
0. 0. iI 0.
1« 0, _.

G«
0, 1. _
2. 1«
1. 1. 0,
:51 1, _ e•

7 1 a: 11,
11. 12. 17.
61, 74. _:.. 1G2,.

., 22 . C' .
37. 26. 1?< 71.
14. 1.1 « 1:,.
J9. JS< :33 ._,	 e

19'), Z60 ; 71 . j

1 J . 1 :: « 6,

0. 1. 0. 1
1. 0• V.

1« 0• 3. 0•

1. G« :, 1

0. 0, 0, G.

0, 0« 0; G.
0, G. 1, v•

0, I. 0•

G. 1. 0, :.

0, 0, G.

0: V• Ga V.

0, 0, 0, C.

G« G, 0. 0.

i

iur
0.
0.
0•
0.
0•
0.
0.
0.
0.
0.
0.
7. .

0.
1.
1.
0.
1.
1.
1.
1.
0.
a.
O

J «

19.
126.
1 -11 1

19.
20.

1001
345.
5J•

0.
0•
1
1
0.
0.
0.
0.
0.
0.
0•
0.
0.
0.
0.
0.

0.
0•

AEA Sr oc'i rum:
0. 0.
0• 0.
0. 0.
G. 0•
J• 0.
0. 0.
G. C,.

0. 0.
1. 0.
0. 0.
0. 0.
1. 1.
0. 0.
2. 0.
1. 0.
0. 0.
0, 0.
0. 1•
0. 3.
0• 1
2 3.
2• 3.
5 • 6+

10. 9.
:'.1 . 32.

145. 174.
1061 HJ.
19. 19.
30.

119• 133•
377. 3
38. 3J.
1. 0.
1. 1.
1. 0.
0. 1.
3• 0.
0. 0.
0• 0•
0. 0.
0. 0.
0. 0.
0. 1•
0. G.
0. 0.
0. 1.
0. 0•
G. 1.
0. 1•
0. 0.

SP:SD4243.SFC.
0.
0. 1.
0. 0.
G. G

0. 0•
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 0.
1. 0«
0. ^.
0. 1.

1. 0,
1. 0.
0. 0.
0. 0.
0• 1•
6. 0.

a. 6.

b.
5'4. 40.

-1:> ^G«

11. i8.
JJ. .:7

136: 1a<I>

320. ;'.•iiv.

0. 1•
i. 1.
v. i.
2 0«
0. 1«
0. 0.
G• 0.
G. 0.
1

0. G.
0. 0.
0. 1
G. Gl
0• G,
0• 0•
G• 0.
0• 0.
C,. 0.



WHC-SD-WM-DP-025
Addendum 15 Rev 0

222—S LABORATORY

ANALYTICAL BATCH

Analysis:

Instrument: Procedure/Rev:
NA LA-438-101/D-1
Technologist: Date:
L CONLIN 12-30-91
Starting Time: Temperature:
17:00 NA
Ending Time: Chemist:
22:30 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL_LMCS CHECK STD 8947-5584 11
2 REAGENT BLANK 8948-5684 12
3 SAMPLE 3APR COMP 8949-5784 13
4 SAM DUP OF 3APR COMP R949-5884 14
5 FINAL LMCS CHECK STD 8950-5584 15
6 1 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 281349/0.250 ml- NA

A-6000-881 (03/92)



I•z
^4%.-SStl9 1TI* k '12- 14-Y1	 MI-41

IcYV	 in"b":'^"lol	 '!°`12ECuvEHr "'a

!w. w e^ m

250	 + loo is Pwe 496,1
Lw /.........N..'
tUY S 4i63	 ILY•/

slow 29B49	 ktSULl /.fta'
SID VAL&O 	-acEc or s

..N...

lPrD4N9
...N..a ..+.r.3 1

Or. ..CN,r. W1.w 1.. /i-iM/
91 ^y/aG

Mlfr Y4H. — ".bk. ^JOiY° k	 ^ 1'G— lb—Yl	 le+^r w"w

ICVY LA	 101 "9T

LMY w

?

y

+ 100 k 6PIICe U9839'
w r

kGf+liGN^ I^FILANK

COUNI AS uCI/L	 -2
/j^,	 ^LL	 0 7r/o ,..

bPat
12-

p-,148-5684    

^e a!/. /f }/.•s J fa.3a.ri^J

X12-10-91	 'i34”-f+l Nor

1°̀ Yi` "`^'R'^-'lu1 'ut'1'7C 571t•F1► "Mr

2S^ 1 100 )SPICE 49B3A
LUUNI ASi ula/L

2,C.i/ (asst r)^I^^+X^ /•/lEi B^i
ssr.aY- •^• tasLSS)

r

mlZA,10

—N. .Y.

1	 -

SYN ^•IY.-1Stly .^^ k 	 1'L•16-Y1	 T('^ rM.•.r

II 1^YYr L^1^1^tl 101 wu^L^riL^ ^9 .fi °w^

` "I,wrw. t 100 r SRltc !fl$3ry
UUYl. 1l.HIG SiWWLE
MUNI AS uCI/L

c

..Or. • l .wr..r wY+.. rN.... wr...

o.. rrcw.r .r N.w /a-a/-,/

Addendum 15 Rev 0

TECHNETIUM 99 ANALYSIS - UNDIGESTED SAMPLE

1L-941-5584

fot.t)l^ftfx 7^^1)(Y J^„x^ a /. 42Y
vto.GF-f.,.a7) t.iiwi )

WHO.
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TECHNETIUM 99 ANALYSIS — UNDIGESTED SAMPLE

4- 10
R- 9SO. -nsr:14 ^^.^ R	 °Yz-16-91	 Y3o`A^

I c4Y	 L̂q 4	 101	 :: Rlu•L'UVERT N124W ^V
.... r
'

rr w
Z	 4100 t, Vim ' 49$gq a 1 u

t2 b^.'16 ` LY9

6'1 UN Z694 ri	 NEWILI'/fit
b1U VALLO"&	::Nh'C t7. f•

laCAy

O.Y lrC^w.. WW.r /.

Z'

.2



Addendum 15 Rev 0	 PAGd:

USER: 5 ID:TC 99	 PRESET TIME: 10.00	 TUE 31 DEC 1951 iC:ib
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N	 RSC3_.N
H p : 1 AOC:Y QCF:N RCM:Y 2 PHASE HONITOR:N
RCM-TIME: 0.10 INT:999.95
CHANNEL 1-LL:150 UL: BO," 2SI 13MA: O.L, Ei(E, 'SUB:	 0.0 1) BI.G 25IG: 0.01 1 LSki	 .1

SINGLE LABEL DPM SET UP ON 20 DEC 199: 1-7 :14

UNKNOWN ID:TC 99	 UNKNOWN REPLICAIES: 1
UNKNOWN NORM FACTOR ISO1:O 1.00000
UNKNOWN UNIT S 	ISOI:DPM
UNKNOWN HALF LIFE CORRECTION:N
INDIVIDUAL UNKNOWN NORM FACTORS:N	 BACKGROUND CLENCH CURVES:Y
STANDARD ID:131928-A 1-10	 QUENCH LIPIIT-'	 LOW:73.67	 HIUH: 20 7. 7
HALF LIFECDAYS) ISO1:N
STANDARD DPM	 I SO I: O. 00000000

SAM POS C'H	 CPM	 :SIG% TIME	 EL TIME AVG HA	 RC11%	 lick

BI **- 1 , l e	 47.80 9.15 lu. 4_10	 10.63 153.(,	 9.32

BACKGROUND QUENCH CURVES: CONSTANT

CHANNEL 1
QUENCH CURVE COEFFICIENTS
A:	 47. 80000	 8:0.00000000	 C: 0. 0000000 1) D: (). 00000000000

BACKGROUND QUENCH CURVE CORRELATION TABLE

MEASURED CALCULATED	 PERCENT
Bh:G Hk	 CPM.

•.
CPM. DIFF. FLAG

1
_____	 --------
353.0	 47.80

-----------	 -------

47.80
______

0 .Ou
-.

BACKGROUND QUENCH LIMITS	 LOW:0.00u HIGH:1000.
TOTAL QUENCH LIMITS	 LOW:73.67 HIGH: 207.7

SAM	 POS	 CH	 CPM •_	 2SIW.	 TIME EL TIME AVG HM RCM%

^ 1 **- 3 1	 524.20	 2.76	 1 0. 00 21.54 157.0 1.10
ISOI %EFF CHI:93.55 ISO1 DPM :509.27(.1

'.! 2 **- 4 1	 3285.30	 1.10	 10.00 3_.37	 157.1: 0.20
i ISOI %EFF CHI:93.55 1501 DPM .'460 .979

3 +- 5 1	 53.70	 8.63	 10.00 4`•.16	 152.0 15.04
ISOI %EFF CHI:93.96 ISO1 DF-M :6.27956_

4 **- 6 1	 '2611.70	 1.24	 10. i..0 53.97 153.0 0.35
ISOI %EFF CH1:93.LE -	 1901 DPM :27.1.1-:

Ekk

BEST AVAILABLE COPY

	SAM POS CH	 CPM	 25IG% TIME.

	

5 **- 7 1	 32-5.2071.51.51 Ii'. 0
ISO1 %EFF CH1:93.71

	

6 **- 8 1	 2936.00 1.17 10.00
1501 %EFF CH1:93.63

	

7 **- 9 1	 301.40 7..64 10.00
ISOI %EFF CH1:93.71

	

8 **-10 1	 2895.60 1.18 L). Ofi
ISO1 ZEFF CHI:93.80

	

9 **-I1 1	 526.40 2.76 10.150
ISOI %EFF CH1:93.71

	

10 **-12 1	 334L.80 1.09 lit. OU
ISOI %EFF CH1:93.46

P.,Gi

	

EL TIME AVG H#	 RCM%	 Efth:

	64.74 155.0	 1.3-
ISUI DPM : _̂96.0124

	

75.51 156.0	 0.22
1 COI DPM :-_084.73°5

	

56.31 155.0	 1.39
ISUI DPrl .-70.6155

	

97.10 154.0	 0.18
ISO1 DPM, e3u3S. 104

	

107.89 155.0	 0.71
1501 DPM .510.7121	 _ q

	

llb.e9 158.0	 0.14
ISOI DPM	 J2b.69':	 "^.^

.dr' 4A
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IODINE I-129 
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ANALYSIS - UNDIGESTED ANALYSIS

w

STDR SY NF IyANKT^Mi'=
STD VAL h/^6 	%mc /yr	 a
TA°AkE6WiT

.
3.i^li	

1/SGW /ow	 SnNET WT._^p	 tLN

/-

R	 9q9.-976	 1y3~ R	 =j2-16-93	 16=4
qrr

'.! 29
n--

I329 LA
-37a .=

LA-378-103 uC2/L
UCl/L

ml 4W
ml aa.r

? '	 I 3APRCONP

CWNr AS uC'I/L c-cho ,2, 1a{VS

o.o/Y'9'	 • 43. o4,	 -wT. . o1 3 1 
wares

YI S-01"

Y 9Z

Lee&
k 9	 aw..r	 ..1	 ar rr
k	 990.-9989	 130AP R	 12-16-91	 16 1 46 art

25
--- r-.r. ..r ++i•a• r r art
I129 LA-376-103 %I RECOVERY Nl24W 2
ur a- aa.r p
T	 U STD
ar.x.	 awr

STDN892
	 TANK

RESULT `• scc

iauas	
SYE_y(+10+

T .,: _7QREC
IARE WT._	 7
REFWT._---'
	 _— ?•_,_,_	

) =	 G.sc,^a

y 1 10]
r r

7C 0^1
+ 4 alt

wl	 W.Ar	 r..r +.^.•r
R	 946. —`689	 .130AP R	 12-16-91	 16=44 25

.apra.r. .ar u.. uq.r .....1129
I129 LA-376-103 uCI/L Rl:'4W
yuY

^ " ^
?	 ^ny+

p.^p

ILO	 n	 I DLK
rurwr-wart	 ,•
REAOENr mLA11K	

W6
17r.^ar 11S y^

COUNT AS uCl/L
.ra	 1l'^al `^^

o.. ) 	4S:fy3E
s 	

uo	 DIO
r

Ylmr
i lr f'^-p. W W Ira .'
;/V,)9i

=.-g
B9 	 13P R 12-16-91 16=45
rrr--

103LA-37-B
uCl/L
uCI/L Nl•L4W

FDLIPLICATE

VWIiCFyy

ARPLE
v2.7733I/L
TM3 2.'1315

-G 3.31;4 •021 4

I	 _ ^r 
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Ox x x x x x x x x x x x x x x x

x	 x
x	 G A M M A	 S P E C T R U M	 A N A L Y S I S	 x

.

	

	 x
t x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

CANBERRA SPECTRAN-F V2.06 SOFTWARE

10-JAN-9212:51:12

A N A L Y S I S	 P A R A M E T E R S

MCA UNIT NUMBER:	 2	 /	 ADC UNIT NUMBER: 4.0
DETECTOR NUMBER:	 6	 /	 GEOMETRY NUMBER:	 1
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION:	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

(,,,, ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

^O MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

wry

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:h
` 'ANALYZED BY:	 CJs

PLE DESCRIPTION: R 947-5585
-*GEOMETRY DESCRIPTION: I-129/CULTURE TUBE

SAMPLE SIZE:	 1.0000E+00 EA	 / CONVERSION FACTOR: 1.0000E+00
"'STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 10-JAN-92 AT 12:00:58

	

C>COLLECT LIVE TIME:	 3000. SECONDS

	

REAL TIME:	 3003. SECONDS

	

DEAD TIME:	 0.10 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

I



ERROR	 NUCLIDES
X

2.4
7.1 CE-144
4.9	 I-129FBI-212.

CE-144

WHC-SD-WM-DP-02510-JAN-9212:51:12
Addendum. 15 Rev 0

P E A K A N A L Y S I	 S

CENTROID ENERGY FWHM BACKGND	 NET AREA
CHANNEL KEV KEV COUNTS	 COUNTS

1C 148.88 29.64 1.35 1209. 14887.
2C 169.05 33.67 1.35 615. 3282.
3 198.10 39.47 1.24 213. 2234.

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO024
BACKGROUND DESCRIPTION: BKG
N ACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00

BACKGROUND LIVE TIME:	 3000. SECONDS!{
BACKGROUND WAS INSIGNIFICANT

w

v^

*r

io

n^+

^ 95



10-JAN-9212:51:12
WHC-SD4M-DP-025
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SAMPLE: R 947-5585
4TA COLLECTED ON 10-JAN-92 AT 12:00:58
'AYED TO	 0. DAYSs 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I O N U C L I D E	 A N A L Y S I S	 R E P O R T

NUCLIDE ACTIVITY CONCENTRATION IN	 uCi/EA ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED	 ERROR EXPECT	 DIFF

AM-241 LLD<2.17E-06 LLD<2.17E-06 59.54
AM-243 LLD<9.31E-07 LLD<9.31E-07 74.67
I-129 5.15E-04 +-2.52E-05	 5.15E-04 +-2.52E-05 39.60	 -0.13
SB-125 LLD<1.92E-05 LLD<1.92E-05 176.33
SE-75 LLD<1.80E-06 LLD<1.SOE-06 136.00
SN-113 LLD<4.76E-06 LLD•<4.76E-06 391.67

TOTAL
-------------
5.15E-04

------	 -------------------
+-2.52E-05	 5.15E-04 +-2.52E-05

`BAR = #*** Y MEV /DISINTEGRATION
(,,MAXIMUM PERMISSABLE ACTIVITY = 5.77E- 03 UC/EA
TOTAL MEASURED ACTIVITY = 5.15E-04 (+-2.52E-05) UC/EA
r^Y TECH. SPEC. = 	 8.93 (+-0.44)

I'll

ERROR QUOTATION AT 1.96 SIGMA
7"iLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

—CENTROID ENERGY NET AREA ERROR	 GAMMAS/SEC
.,,PHANNEL KEV COUNTS X

148.88 29.64 14887. 2.4	 2.06E+01
169.05 33.67 3282. 7.1	 3.11E+00

96



a' M x :^ r	 x t M*s	 A	
W^iC SQ-WM-DP-.025 ..

Aw	

kdd'endum 13 Rev'0

'. G A M M A S P E C T R U M A N A L	 Y	 b i	 S
g; 1

_AMBERRA SPECTRAN-E V2.06 SOFTWARE

10-JAN-?Z14:25:35

A N A L •i S I S	 P A R A M E T E R S

MCA UNIT NUMBER;	 2	 ADC UNET NUMBER 1.0

DETECTOR NUMBER:	 6	 GEOMETRY NUMBER:	 i

SPECTRUM SIZE'• 4095 CHANNELS
ORDER OF SMOOTHING FUNCTION:	 5

NUMBER 0j BACKGROUND CH!tHNEL3? 4 ON EACH S EDE OF PE?I,_.

PEAT: CONFIDENCE FACTOR: U';,,0::
IDEHTIFICAFIO 1 ENERGY WINDOW: T- 1.00 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

!TENGIRONNENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEAo"DRIED EINEROY DI'rFERENCES LISTED

AULTIPLET ANALYSIS PFRFORMED

EFECTRAL DATA READ DIRECTLY FROM MULTICHANNEL i:NALVILF. rNj',

ANALYZED B1;	 611107

iMPLE DESCRIPTION: R-946-5655

OMETRY DESCRIPTION! I-129EULTURE TUBE

.,SAMPLE SIZE:	 L.0000E+00 EA	 I CONVERSION FACTOR: 1.0000E+W-.
STANDARD SIZE: j.0000E+0 EF:

,ANALYSIS LIBRAR Y FILL. AML12

_... POLLEET STARTED OK 10-JAM-92 AT 13:3 5 : 15

	

7' COLLECT ! .IVE TINT"	 3000, _ECOHOS

	

REAL TIME:	 3003: SECONDS
cm	 DEAD TIME:	 0, 10

DECAYED TO	 0. DAYS: 0.0000 HOURS BEFORE. THE SIART OF COLLE0

ENERGY C`ii_IRRATION PERFORMED 1'-JUN-X'

E:.FFICIENCY CALIBRATION PERFORMED 16-JUN--0

4w
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P E A K	 ,i N- A L 'i S 1 E

F'1<,	 CENTF:O1D	 ENEF:GY	 FWHM	 BACKONII	 i.!cT G;REii	 1 : F.POR	 PU•-Lii'_...
CHi'sNOEL	 i•:t!!	 ICEV	 C01JtiTS	 C01INTS

ERROF. QUOTATION AT 1.7e SIGMA

F[.:rik CUNFIDENCE LEVEL AT +.O.Oi.

BAC; GROUND SUBTRACTION P =-F:Fi1RMED U;.ANIC< FILE BKOO-24

BACi GROUND DESCRIFTION*. BKO
BAI'kf7RU.UHD COLLECT START•-D ON	 1-. UH-90 :',T
BACKGR0LI ilI:i LIVE TIME:	 :'000, SECONDS
.c CF; JR0 V HD Wi,'i ii'I9ll3i'IIFIL.>1i'IT

t"T

N.

w'

.r

Ch
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3AMFLE: R-948-5635

DATA COLLECTED ON 10-JAP-9 2 A] 13:37:25

DECAYED TO ,..	 DAYS. 0.000 0	 HOURS BE{FOEE THE STAN OF	 CELLS;T,	 i

R	 A D	 I	 O	 iv	 U	 C L	 1	 D E A N A L	 Y E C	 S	 'r,	 E F O R	 T

NUCLIDE ACTIVITY CONCENTRATION IN	 i. Ui'EA -ENERGY CMMRi l!	 =i

DECAL (FEW
MEASURED ERROR CORRECTED ERROR E;iFECT	 A0

AM-241 LLD<2.IOE -06 LLD <2.15E-05 -.._•
AM-243 LLI1<:1:027 -06 LLD:1.02E -06 -4	 _'

I-129 LLD(1.E5E -05 L.LD::1,85E -0 37._...
SE-125 LLD <:2.17E-0;5 LLD <2.17E-03 i7_,_-
SE-70 LLB<1 ,7AF-06 LLD.; l ,?6E-66 136..•°
SN-11 3 LLD 4 .47E-06 LLD :4,4%E-06. 70.07

TOTAL OoOOE-01	 +-O.00E -01 V.00E-01	 +-0.00E-Cl

ERROR CUCTATION AT 106 SIGMA

— LLD CONFIDEN&W LEVF'L AT

r,

,B ALL  DETECTED PEAKS WERE USED IM THE ANALYSIS

:V

n,

LT

iiimgm

i
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i
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..,AHBERRA SF'ECTRAN	 V'.06 SOFTWAREWARE

10 -JAN-O 2 15: 2 1:14

A N A L 'i S I S	 P i; R i s M E T E R

MCA UNIT NUMBER;	 2	 1	 ABC UNIT NUMBER '1 O
DETECTOR NUMBER F	 6	 GEOMETRY NUMBER:	 i
SPECTRUM SIZE! 1096 CHANNELS
ORDER OF SMOOTHING FUNCTION:
NUMBEF nF BnCKGROUND CHANNFLV 1 ON EACH SID E OF PhAl{

TEAK, CONFIDENCE FACTOR:
IDENTIFI:CA'ION ENERGY WENDOW: +- 1.50 KEY

ERROR PUOTATION: 1.96 SIGMA UNCERTAINTY

X EN"IF.ONMEA VAL BACKGROUND SUBTRAC i ED

o- LLD CALCJLATION PERFORMED
MEASURED ENERUT UI FERENCE3 LISTED

I. AUL.TI^LET ANA,YSIS PERFORMED

`') -•FECTF.AL DATA READ DIRECTLY FROM hULTICHANNEL. AOALYRER AOI

ev- ANALYZXD =	 61153

AMPLE DESCRIPTION: P-949-57E5
C'METRY DESCRIPT10N:	 1 -1 2 TICUL.TURE TUBE

SAMPLE SIZE!	 1.0000E+00 GN	 . J HY G I`. i ln N Fli ( T 1.! F. ..	 ,•.. ,••-• ..

STANDARD SIZE: 1.0000E+00 EA
'! NNALYSI_ LIBRAP 7 FILE: AML1 2 9

COKLE:'=.i STARTED ON 1D-Js'M — 'r 2 AT 1^,:311...

	

COLLECT LIVE 71ME:	 3 0 00. SECONDS
rn

	

REAL (IM!:	 3003. SECONDS

	

READ TIME:	 00.10 ..

DECAYED &	 0. DAYSP	 0.0000 HOURS BEFORE THE alART QP V OiLI .T

ENERGY CALIBRATION PERFORMED 21-JUM 9r

EFFICIENCY CALIBRATION PERFORMED IS-JUN-FO

150
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P E A K	 A N A L T S 1 S

PK CEOTROID	 Ei`IERG7 FWHM	 BACKM	 NET i.uo rupov

CHANNEL	 K U	 LEV	 COUNTS	 COUNTS

EAROR DUOTATION AT 1<7e STGMA

PEAK CONFIDENCE LEVEL nT iO:OX

BACKGROUND EUFTRACTION PERFORMED USING FILE BKO024

BACKGROUND DESCRIFTION: BKO

SACKEROUND COLLECT STARTED ON	 JUN- 9 0 AT 11:0000
BACKAPHUOD LIVE FIME:	 3 006 :ECO MM
hACKGROUND WAS INSIGNIFICi^NT

n^.

a.R

nn

•.n

n^

rn
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SAMPLE; R-919-5785

DATA COLLECTED ON 10-JAM-92 AT 1.1:31:05

OECAYEH TO	 0. DAYS.	 0.0000 HOURS BEFORE THE ST ET OF C--L.....

R A D	 1	 C	 N	 U	 C L	 I	 D E A	 N	 A	 L	 '.	 v	 1=	 F	 E F	 0	 F

NUCLIDE. ACTEVET'i CONCENTRATION YN	 VCiiEA ENERGY	 CO	 FAR	 !-

DECAY &K E",

MEASURED ERROR CORRECTED	 ERROR ENFE=T	 LTF-

AM-241	 LLD .::i &SE-06 LLII ..1.9SE-06 _-	 -	 .

AM-243	 LLD .;1.0 .1E -06 LLD::1.04E -06 '.._.

1-127	 LLD<I ,B?F-V5 LLD<I . -.'E-0` op	 _..
EB- 125	 LLD :1.72E-05 LLD ::1 .. 7E-C• 5 1	 6. c:_
SE-75	 LLD::1;99E -06 LLD :1.99E-06. i3c,...
EN-113	 LLD--:i.90E-06 LLuJl.97E -.: 371.c-

TOTAL

-------------------

oloOE- 0 1	 + .-0.0GE -01 0,00E- 0 1	 T-0.002-05.

ERROR QUOTATION AT	 1.96 SIGMA

LLI	 CONFIDENCE LEVEL AT 914 ,.•

n

MI ALL	 DETECTED FEAKS WERE USED IM	 THE OWALYSIS

n'.

m

T

-- 102
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G A M M A S F E C	 T R U M A A is	 L.	 E
i

,NBERRA SF'ECTRAF-F V; ..= SOFTWARE

10-JAN-921772E:34

A N A L Y S I S	 F A R A M E T E P. _

MCA UH'Li NUMBER.	 2	 ADC UNIT HUMBER: I.0

DETECTOR NUMBER	 e	 GEOMETRY NUMBER 7	 1
SPECTRUM SIZE' 076 CHANiILS
ORDER OF SMOOTHING FUNCTION!
HUMBER OF BACEGROUND CHANNELS! q ON EACH SIDE OF Fli K:
TEAK CONFIDENCE FAZTOR: 	 .0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 kEV
ERROR QUOTATION' 1.% SIGMA UNCERTAINTY

^ENVIFONMEMTAL i;OCV0ROUMP SURTRACTEI
LLD CALCULATION PERFORMED,,LLD

 EVERAY DIFFERENCES LISTED
fKNULTI = LET ANALYSIS PERFORMED

.nEVECTRAL DATA 'READ DIRECTL'i FROM MULTIEHANN!EL ANALYZER AN1

	

ANALYZED BY:	 62.21:
r^

MFLE: DESCRIPTION: 8749-5885
r

OMET'r;'f DESCRiFTION:	 I-125':'CUL7URE TUBE

	

.SAMPLE 7IZE:	 16.0000E+00 EA	 / CONVERSION FACTOR'. 1:00004+05
STANDARD SIZE: 1.0000E+00 EA

rxkNALYSIS LIBRARY FILE:: ANLIK'

- COLLECT STARTED ON 10-JAN-?2 AT 16:38:25

	

'ICOLLEC( LIVE TIME::;	 3000. SECONDS

Q`	
REAL TIME:	 3003, OG:ONDS

	

DEARTIME;	 G110

DECAYED TO	 0. DAYS• 0,0000 HOURS EF:FOF.E THE 5101T 0:= CUI L177

ENERGY CAKISRATI A N PERFORMED 21-_SIP!-90
E::FFICIENCY CALIBRATION PERFORMED jS—JUN-90

103



WHOSD-WM-0-025
Addendum 15 Rev 0

P E A K A	 N	 A	 L	 'i	 S	 I	 S

Ph	 CENTROID ENERGY FWHM BACKGND	 OFT	 AREA	 ERROR.	 A	 __iDE.:.

CHANNEL K-V VEV COONTS	 COKHTS

1$	 3272 . 0 2 054.74 1.17 11,	 -3 2 .	 2 3. 3

_'.$	 2j64o 6 1 1.6 9 1. ,.17 11.	 •-L.	 14 :.4

ERROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 70.0%

$ - i`fUL.TIFLET ANALYSIS CONVERGED DUE TO LACE: OF CHI-50 !MPROVENENT

EACKGROUND SUBTRACTION PERFORMED USING FILE BF0024

LACKOROUND DESCRIPTION: BEG
BACKGROUND COLLECT STARTED DO 4-JUN-90 AT 131000

BA CKGROUHD LIVE TIMES	 3003, SECONDS
BACKGROUND WAS INSIGNIFICANT

E^

M
i .
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SAMPLE! 8 149-58 5 5
DATA COLLECTED ON	 10—iAN-02 AT	 16:33:27
DEZATED TO 0.	 DAYS, 0.0000 HOUPS WWE THE START QF	 CALL;....-

R	 A D	 1	 0	 N	 U	 C L	
I	

D	 E	 A	 N	 A	 L. 	 5	 1	 5	 R	 E F	 0	 R	 T

NUCLIDE ACTIVITY CONCENTRATION	 IN	 uCifEA ENEEV)	 00HPAL117,

DEC0 &K&H.
MEASURED ERROR	 CORRECTED	 ERROR EAFECT	 01F^

AM-241 LLD< 2 .OIE-06 LLD<Z,0lF-0(', 7211,
AM-243 LLD<1 : 11F-06 —LDnL,liE-0 6 7q.o--

T-12 9 LLD<2.39E-05 LLD<2,3 9F —O',j 37'wt
EF-125 LLD • 2.06E-05 LLD ...,06E-00 176.7*,
3E-7w LLD<I,S2E—O6 LLDQ.S2E-0o 136.ve
SN-113 LLD<6.22E—Oc'.

-------------------
LLD^m,ZZE-06

-------------------

TOTAL O.00E-01	 +—G > 00E-01 0W 0E-01	 +-0,00E-01

ERROR QUOTATION AT 1.96 SIGMA

LLD CONFIDEMOF LEVEL AT 90,0%

PEAKS NOT USED IN ANALYSIS

11 CEMTR01V	 ENERGY MET AREA ERROR GAMMAS/BEC
'4ANNEL	 KEV	 COUNTS	 7.

727202	 w54^71	 232.	 23.3
1276,76	 t55._. 	 11.4
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M	 5 A M M A	 S P E C T R U M	 A N A L Y 5 1

k

kNRERRA SPECTRAN-F ! !C.06 SOFTWARE

10-JAN-9216:23:53

A N A L 'i S 1 E	 F A R A i i E T E R E

MCA UNIT NUMBER!	 2	 AUI; UNIT NUMBER.: L:

DETECTOR NUMBER:	 6	 1	 GEOMETRY NUMBER:	 .L
SPECTRUM SIZE: 4095 CHANNELS
ORDER OF SMOOTHING FUNCTION:
NUMBER OF BACVGROUND CHANNELS! 	 ? ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: '5.0%
IDENTIFICATION ENERGY WINDOW! 1- 1 00 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED
MEASURED EHERNY DIFFERENCES LISTED

P, NULTIPLET ANALYSIS PERFORMED

SIECTR:AL. DATA READ DIRECTLY FROM MULTICHANNEL OHALYVE:R AN1:
FNn0 ZED B',	 old=

- AMPLE: DESCRIPTION: R550-3565

..OMETR:Y DESCRIPTION' 	 I-129/CULTURE TUBE
gAMPLE SIZE'.	 1. 0000E+00 EA	 CONVERSION FACTOR! 1,0000E+C'

T ANDARD SIZE; 1.0000E+0 0 EA
X ANALYSIS LIBRARY FILE: ANL1Z9

—. CQLL.ECT STARTED ON 15-J:N-92 AT 17:33:43

vw

	

COLLECT LIVE fIM71	 3000, 1ECONDS

	

REAL TIME:	 3003. 0ECONDS

	

(.B EAD TINE:	 0.10 ..

I tCAYED TO	 0. DAYSF 0,0000 HOURS BEFORE THESTART OF C01 LECT

ENERGY CALIBRATION PERFORMED 21-JUN-0-,

EFFICIENCY CnLIBRAIION PERFORMED IE-JUP-90

1A6
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F' E: K	 , N.is L Y S

FI• :	 CENTRCID E`!ERG'i i WHM BACr:3rv!D i!'ET	 ii'r•EA	 c9:F;U	 _._.
CH,^MNEL i•:F1' F.EV COUNTS C0UiiT^	 ..

1C	 i43..- -r.c. 1. : _ =2°
CC	 i6P.14 3,3.69 1  _3'•1. -F•k4:	 _.	 CE-i4;

193.	 1 5 	`0 -c. 19046
:3	 I.jG

E:RF;OR QUCTATIUN i" T 1.96 SIUMA

F'EAi<; CONFIDENCE LEVEL iiT 9 7 . 0

C - MULTI='LET ANALYSIS CONVEF.'GEI, N FMALL'i

BACKGROUND SUBTRACTION PERFORMED USING FILL iA,002.1

BACKGROUND IlEE SCRIPTION *. BEG
BACKGROUND COLLECT STARTED ON	 JUi;- 9J AT

a BACK 6,R0LlND L i Y E 1IFiE'	 G3000- SECONDS
BACKGROUND W.11 3 INSIGNIFICANT

n.-
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GAMMAS/SvC

80E+?1
2.73E+OC.

1 JAN-92.18:23:03	
WHC-SD-W O-025
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SAMP LE? 8950- 5525
DATA COLLECTED ON	 10-JA N -92	 AT	 17:33:43
P ECAYED TO	 A.	 DAYS.	 0.0000 HOURS BEFORE THE	 START 	 O	 C.CLLEC 1 ,

R	 A	 D	 I	 O	 N	 U	 C	 L	 I	 D	 E A	 N	 ii	 L	 l	 S is	 c	 k	 E	 F	 G	 R	 T

NUCLIDE ACTIVITY CONCENTRATION TM	 uC:i: EA	 ENEROY	 C 1pFAF;.:I-

DEWAY
MEASURED	 ERROR CORRECTED ERROR	 E`.FECT	 DI=":

AM-241 LLD:2.09E-06	 LLD<203 E -06 =	 .
AM-243 LLD<9.44E-07	 LLD ::9.44L-W , '4 , o
1'-129 1,39E-01	 +-2.41E- 0 5 4:. - E -'.;'4	 f - 2.412 -0 	,-.	 al	 —..
SB-125 LLD<2. 0 6E-05	 LLDQ .06E-G5 176. 3 :::
SE-75 LLDA1.76E-0o	 LLD<1.76E-06 136	 C
cH-113 LLD 0 7.F:-Go	 LL <i. 75E-06 3 i1,= 7

TOTAL 439E-G4 +-2,11005 4.3`. 04 + 2..roTO'i

EBAR _ * M**k. MEWDISINTEGRATION
MAXIMUM PERMISSABLE	 ACTIV.f1Y	 -	 5,77E -03 UCIEA

TOTAL MEASURED ACTIVIYY	 -	 4.37E-01 ( 02 .41.E — OU) UCYEA

..	 TECH. SPEC.	 _	 7.61	 W - 0 .12)

! l%.

yl:p:;n p tt OUOTATI ON AT	 1:96	 S10MA

L.I	 CONVIDENCE LEVEL	 AT	 91.0%
AT

PEAKS NOT USED	 IN ANALYSIS

^Qvl

REN TRDIr ENERGY NET	 AREA ERROR

--CHANNEL NEV COUNTS•

4.1	
4 3 . . - 21.65 1298 2 . 2.4

CN	
161.14 11167 2944, 6.2

108
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE

..^	 • ` • I 4. 1, 36l5 	l • —1., 49 -
I!	 74/.- ..tl6 {'i5'SAP K	 : °Y i^-14-Y1 Mr-,

arf•w^•ol-.r
SrgYU

.1..."wf
Ln-[GU-3U1	 :: kGCl1VEl4T IIl L4W U

10-IL	 RUMISID
u+INI	 IHE_I	 L'IWRNllt;
Sa/4 35

I

51 UN (ap84l.	 REtitA_1' RiJ. ^,r^/r

SIU V.il ]•1rW •^ 	 ':RGC^pe-i, Stb

$E^ x.:.+ 11ii
41•ioG. OI•o= •1 r

$^ Sd3 bpi

see
M M

-,^
D!-AS

"--`-- ". et:Ir F141 -59ti
. ase

/ • :f-9.x 4T.J•g7

r(̂/ it-w-Ii4 N i7:Ii r•Er :+ICai:t:m	 11 kJ
-:	 "s,	 .2.a ,il	 ma	 SNKW{	 };• .1411 flit	 A41.

./0 iutia t.:a :	 1 Y O.Ldm :	 I	 Ntf:d :	 i

T L- ct i 1	 :Nar tau • :.O v. •,	 .

•	 I4A	 i.ii:i•JI loll	 Itt.ti.,
1:	 ^Stb ,GI aL, .

i
rwa tlf.	 :.r.	 ara 7 tt.ilr

••••.•••-'•_	 I4.J .	 Li^::iiii eCUI	 la.nnr
I...w rr.a	 ..	 ,wy

i

li	 Y4W.-dbtl6	 3JUfW R	 Me-f6-Yl

S/gYJ LWN^-L 4-•1W uL• r

/4N^ f /1.
w

1.
.•
f
•.
_̂

•
^a+iL144iM+i'W+^

CUWNI AS uCI/L

$EQ;t^t,p- COOP	 .4 sprA-3

dAa.

^/M
M r. M

a. ^,z7MS ".e+	 R 59P•5c,rc "—/_/^ G . MPG
esJ.a , o1e

t
L CaiWUti.	 f1 :Jl a tltii • iii: a .::::::^ ^J
Wilt	 : •irxa '" -t	 r Wi :.1:3	 t til : .....

/T
d

/.

&Z
stt [ 1	 ag ar Wu • Li	 !ra

IYl 1:	 JU4 ggi • :.rill	 {.3 •t 11'tJ

.41

.__...._..- 	i4.J	 g	 i.Iiiii•5: gia/.	 urx:: r.	 1i

0, f/./036 ^• ",/O^s	 F-9YY-S7P(g"a M• 4n/•I.r y 	 ^r M
R	 999.-l7B6 130AP R ^	 •'

16 94 •2 5- ROUT Orel
01-rnr.	 Ir•vY.wr rMrl.lr •.'...	 ^f,w	 ra... oltS 01/6
`•1^0	 LM22p-101	 uC /	 1124	 Oi•ra" &J

ItpaJL.♦ r..n SIB7
•	 a'rr-1 M

CIJINT AS UCl/L

2, L^.ek
rnaaa• M4$
^ a-P3-ts

M .., M M

W /-Ns
/-^ -9a -

le- I?tto arr 3 S3/y
Sr [al gai,hac	 q 4J r llsl • ii71 at
i;a N g '	 ±-raga

41::L•1:/
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE

----- ------
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222—S LABORATORY

ANALYTICAL BATCH

n

T

Instrument: Procedure/Rev:
WB27818 WC16085 LA-365-132/B-0
Technologist: Date:
S. A. CATLOW 1-7-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA I S. CATLOW

Description Lab ID Description Lab ID
1 REAGENT BLANK R948-5689 11
2 SAMPLE 3APR COMP R949-5789 12
3 SAM DUP OF 3APR COMP R949-5889 13
4 14
5 15
6 16
7 11171
8 1181
9 1191

10 1201

Standard	 Primary Book No.	 Second Book No. Third Book No. and 	 Final Vol. of
Type	 and Aliquot Vol.	 and Ali not Vol.	 Aliquot Vol.	 Standard

NA

A-6000-891 (03192)
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SELENIUM 79 ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY

5 FINAL LMCS CHECK STD R950-5587 15
6 16
7 17
8 18
9 19

10 20

Cr Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
All not Vol.

Final Vol. of
Standard

LMCS CHECK STD 341349/1.0 ml. NA
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE
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WK-0-WM-0-025
Addendum 15 Rev 0	 FACE: 1

USER: 1 ID:H-3 TRITIUM PRESET TIME: 10.00 	 SAT 04 JAN 1992 10:14
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N	 RS232:N
H#: I AQC:Y OCF:N RCM:Y 2 PHASE MONITOR:N
RCM-TIME: 0.10 INT:999.95
CHANNEL 1-LL: 0 UL: 400 2SIGMA: 0.10 PI6 SLID: 	 0. 0.) EKG 2SIG: 0.00 LSF::	 V

SINGLE LABEL DPM SET UP ON 20 DEC 1991 1':2_.

UNKNOWN ID:H-3 TRITIUM	 UNKNOWN REPLICATES: 1
UNKNUWN NORM FACTOR IS01:Q 1.00000
UNKNOWN UNITS	 ISOI:DPM
UNKNOWN HALF LIFE CORRECTIDN:N
INDIVIDUAL UNKNOWN NORM FACTORS:N 	 DACKGROUND QUENCH CURVES:Y
STANDARD ID:PACKARD 6000501 #54 	 DUENCH LIMITS	 LOW: O. UOU	 NIGH: 2`12.0
HALF L1FE(DAYS) ISOI.N
STANDARD DPM	 1 SD1: 0. 00000000

SAM PUS CH	 CPM	 251 G'.: TIME	 EL TIME AVO H#	 RCM%	 I Rf.

B1 **- 1 1	 19.90 14.18 10.00	 10.59 95.0	 0.75

BACKGROUND QUENCH CURVES: CONSTANT

CHANNEL 1
QUENCM. CURVE CQ&9&LCZF_NjA .,_	 •• _^	 _	 -	 - -
^: 19.400. ni	 0:0.OUi100000	 C:0.001ii0000	 D: U. 000000000U0

1.

BACKGROUND QUENCH CURVE CORRELATION TABLE

MEASURED	 CALCULATED	 PERCENT
BKG	 H*	 CPM.	 CPM.	 RIFF.	 FLAG
---	 -----	 --------	 ----------	 -------	 ----

1	 95.0	 19.90	 19.90	 0.00

BACKGROUND QUENCH LIMITS 	 LOW:0.000	 HIGH:1000.
TOTAL QUENCH LIMITS	 LOW:0.000	 HIGH:252.0

	

SAM PUS CH	 CPM	 2SIG%

	

1 **- 3 1	 5B4.50 2.62
IS01 %EFF CH1:44.15

	

2 **- 4 1	 21.40 13.67
ISO1 %EFF CHI:44.39

	

3 **- 5 1	 5204.70 0.88
IS01 %EFF CH1:44.63

	

4 **- 6 1	 3.40 O.BB
ISO1 %EFF CH1:44.63

TIME EL TIME AVG H# 	 RCM%	 ERR

10.00	 21.44 95.0	 0.08
ISO1 DPM :1278.782

10.00	 -2.18 94.0	 0.56
ISOI DPM :x.379094

10.00	 42.92 93.0	 0.01
.1501 DPM :11617.62

10.00	 53.67 93.0	 0.02
ISUS DPM :11659.52

PAGE: 2

	

SAM PUS CH	 CPM	 2SIG% TIME EL TIME AVG H# 	 RCM%	 EfiR

	

5 **- 7 1	 609.50 2.56 10.00	 64.42 95.0	 0..08
ISO1 %EFF CH1:44.15 	 ISD1 DPM :1335.405
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

ANALYTICAL BATCH

Instrument: Procedure/Rev:
WB57237 WB57255 LA-548-101/A-2
Technologist: Date:
NA 06-04-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

'M

Description Lab ID Description Lab ID
1 SAMPLE 3APR COMP R949-1250 11
2 12
3 13
4 14
5 15
6 16
7 1	 171 1

8 181
1

9 19
10 20

Standard	 Primary Book No.	 Second Book No. Third Book No. and 	 Final Vol. of
Type	 and Aliquot Vol.	 and Aliquot Vol.	 Ali not Vol.	 Standard

NA

A-6000-e81 (03/92)
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Item
Raw spectrum
Smoothed
Composite fit
Residuals

WHC-SD-WM-DP-025
Addendum 15 Rev 0

ANALYSISGENERAL ALPHA ENERGY
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R-949-1250

File ID: SD7198.SPC

Counted on:	 6/ 4/92 @17: 0
Detector/Geometry number:	 7/ 1
Count time:	 30000. Sec

PEAK ANALYSIS

Peak
ID
12

3
4

Peak height
Initial Final

	

13.0	 12.1

	

241.2	 243.6

	

10.7	 9.8

	

62.9	 66.0

Peak center
Initial Final

263.260 263.260
152.982 152.982
85.464 85.464
29.986 29.986

FWHM
Initial Final
24.000 23.202
36.000 38.139
24.000 37.519
32.000 19.424

.Tau
Initial Final
12.000 14.087
18.000 24.786
12.000	 6.566
16.000 17.118

N-	 PEAK RESULTS

'c AEA Peak Centroid Count Activity
Isotope Fract. Exp. Obs. Diff. FWHM Rate c/m d/m uCi/ea

1 0.0307 5.316 0.11 0.28 2.03 0.916E-06
,,,2 Np237 0.7787 4.781 4.797 -0.016 0.18 7.21 59.34 0.267E-043

U 235 0.0405 4.396 4.480 -0.084 0.18 0.37 4.71 0.212E-05
_	 4 U 238 0.1501 4.200 4.219 -0.019 0.09 1.39 12.93 0.582E-05

DETECTOR CALIBRATION
Energy(MEV) - 4.078 + (0.0047)*Channel
Energy range (MeV): 4.078 TO 6.485

Efficiency - 0.1397 CPM/DPM

TOTAL COUNT DATA:

Total % Recovery
4624.0 100.000
4623.9 99.999
4631.1 100.154

-7.2 -0.156

Analyzed by:
61453
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WHC-SD-WM-DP-025

SPECTRUM S07198.SPC	 Addendum 15 Rev 0

1 LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 	 900.1

.4
4

............

	

	 ...4
4.

...4.

3
3
.3
..3
.3
3

E
....2
.................2
............................................2

................................................................2
.........................................	 .......................2

...........	 .........................2...

............2

.d:

..1
.-..1
1

RZ
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0.
18.
23.
7.
0.
1.
5.
6.
3.
0.
0.
3.

29.
70.

130.
90.
24.
1.
1.
0.
0.
0.
1.
1.
5.
8.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

=A

WHC-SD-WM-DP-025
Addendum 15 Rev 0

Raw Data Dump for

	

1
	

0.
	

0.

	

11
	

0.
	

0.

	

21
	

25.
	

39.

	

31
	

25.
	 36.

	

41
	

10.
	

9.

	

51
	

1.
	 1.

	

61
	

2.
	 4.

	71
	

S.	 2.

	

81
	

7.
	 6.

	

91
	

2.
	 2.

	

101
	

2.
	

2.

	

111
	

0.
	

3.

	

121
	

3.
	

5.

	

Iz1
	

27.
	

31.

	

141
	

98.	 69.

	

ill
	

108.	 144.

	

,161
	

86.
	

78.

	

1	
16.
	

15.

	

181
	

1.
	

2.

	

191
	

0.
	

0.

	

201
	

0.	 0.

	

7„
	

1.
	

0.

	

0.
	

0.

	

2.31
	

1.	 1.

	

241
	

0.	 1.

	

251
	

3.	 3.

	

261
	

7.
	

9.

	

Pi
	

8.	 4.
	281
	

3.
	

2.

	

291
	

3.
	

1.

	

301
	

0.	 0.

	

Ri	 0.	 1.

	

321
	

0.	 0.

	

331
	

0.
	

0.

	

341
	

0.
	

1.

	

351
	

0.
	

2.

	

361
	

0.	 0.

	

371
	

0.
	

0.

	

381
	

0.	 0.

	

391
	

0.	 0.

	

401
	

0.
	

0.

	

411
	

0.	 0.

	

421
	

0.
	

0.

	

431
	

0.	 0.

	

441
	

0.
	

0.

	

451
	

0.	 0.

	

461
	

0.	 0.
e'
	

0.	 0.

	

0.
	

0.

	

491
	

1.	 0.

	

511
	

0.	 0.

AEA Spectrum:

	

0.	 0.

	

0.	 0.

	

29.	 29.

	

24.	 42.

	

2.	 S.

	

3.	 1.

	

0.	 2.

	

0.	 4.

	

5.	 2.

	

3.	 2.

	

2.	 1.

	

1.	 2.

	

S.	 13.

	

43.	 42.

	

111.	 112.

	

120.	 128.

	

90.	 75.

	

11.	 il.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

1.	 1.

	

4.	 2.

	

6.	 6.

	

2.	 1.

	

0.	 0.

	

0.	 0.
1. 0.

	

0.	 0.

	

0.	 0.

	

0.	 1.
2. 0.

	

1.	 0.

	

1.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

0.	 0.

	

1.	 0.

	

0.	 0.

SP:SD7198.SPC
0. 0. 0. 0. 0.

11. 9. 15. 16. 20.
35. 43. 28. 39. 38.
22. 32. 23. 18. 16.
3. 1. 4. 0. 1.
1. 0. 2. 0. 2.
3. 4. S. 3. 1.
5. 4. 2. 4. 7.
5. 7. 3. 10. 5.
2. 3. 1. 4. 1.
1. 3. 2. 1. 3.
1. 1. 3. 4. 5.
6. 11. 14. 19. 15.

45. 60. 67. 61. 72.
112. 114. 125. 124. 125.
109. 117. 105. 101. 104.
64. 63. 43. 43. 26.
B. 5. 2. 6. 2.
0. 0. 0. 0. 0.
0. 1. 0. 0. 1.
0. 0. 0. 0. 0.
0. 0. 0. 1. 1.
2. 0. 0. 0. 0.
0. 0. 1. 0. 0.
0. 0. 2. 1. 1.
4. 4. 4. 8. 7.
8. 4. 7. 1. 5.
1. 0. 4. 0. 0.
0. 1. 0. 1. 1.
1. 1. 0. 0. 0.
0. 0. 1. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
1. 0. 0. 0. 0.
0. 1. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 1. 0.
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